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This number closes Volume IX. of THe ELEcTRICAL 
Wor.p. As will be seen from the index on another page, 
the contents of the paper have been more varied than ever, 
new branches of electrical industry coming in for discus- 
sion and treatment. 
over 300 pages of reading matter and about 500 illustra- 
tions, and is, we believe, in every way a full, complete and 
trustworthy record. In maintaining and enhancing the 
value of the paper, we have spared neither trouble nor ex- 
pense, and the steady increase in our subscription list and 
advertising patronage shows that our efforts are generously 
appreciated. 


THE disaffection among the local lighting companies as 
to the present prices of carbons has come to a head in 
the action taken this week by some of them, as reported 
elsewhere in our columns, The article we quote is suffi- 
ciently correct to give an idea of the plan to be adopted 
and the reasons alleged for resorting to it. 


WE make note elsewhere of an interesting electric light 
plant in a Western village of only 700 inhabitants, where 
a plant of 100 lamps of 30 c. p. is run with wet sawdust as 
fuel, costing nothing except for haulage, It is notable 


‘hat while many of the largest cities in Europe are still 


, 
- 


This half-yearly vol««me embraces | 





without central stations, small villages in all parts of this 
country are putting in plants an operating them 
profitably. 


THE tests of the efficiency of small motors given in an- 
other column are of interest, as by their results the rela- 
tive values of the motors can to a certain extent be ascer- 
tained. The comparison, however, is not absolute, for in 
dealing with very small motors whose power ranges from 
a few thousandths to a few hundredths of a horse-power, 
there are many questions of convenience of application 
and adjustment that far outweigh the matter of saving 
a few per cent. of power. 


A DESCRIPTION is given on another page of a mechan- 
ical device recently adopted by the Western Union and 
Baltimore & Ohio companies for the expedition of busi- 
ness in their main operating rooms. The device is that 
familiar in retail stores, but has now found a useful appli- 
cation in this new and unexpected field. We have seen 
the system in operation, and can add our testimony to 
that of the telegraph officials as to its success. At the 
same time, the idea suggests itself that perhaps electric 
current might be made to take the place of the rubber 
band as the propelling agency. 


THE article by Mr. Watts, in another column, on the re- 
tarding effect of electro magnets in telephone lines, draws 
attention to the fact that in the former discussion on the 
subject no account was taken of the permanent magnets 
which are present. He also draws attention to the point 
that the argument that the reverse currents in multipled 
magnets neutralize each other is hardly to be accepted ia 
the light of the action which takes place in dynamos, 
Thus in the Gramme ring type, the current flows in oppo- 
site direction on each side of the ring, but at the brushes 
the currents unite and flow out to line. 





GREAT as has been the blaze of iJlumination in London 
this Jubilee week, the use of the electric light has, judg- 
ing from a number of accounts, been far from what it 
should be. There were several special displays, and some 
quite conspicuous ones, but nothing is mentioned to show 
that the use of electricity was general, as, for instance, it 
would be and is on an occasion of public rejoicing in New 
York. Temporary installations are troublesome, and 
though they have been resorted to in London this week, 
the paucity of electric lighting, brisk as was the demand 
for the illuminant, was due to the absence of a central 
source of supply-stations to furnish lamps and current. 





MISLED by the reports of the effects of static electrifica- 
tion on fine chemical balances, the builders of a new 
chemical laboratory recently excluded the electric light 
from its equipment on account of its possible effect on 
the balances. The falsity of this assumption is shown by 
the article in another column, in which it is demonstrated 
that so little iron or steel is employed in the construction 
of balances that the electro-magne tic effect of any current 
used for lighting is inappreciable. Even if it had been 
shown to be of sufficient magnitude to take cognizance of, 
the usual device of twisting the wires together so as to 
neutralize their inductive effect would have obviated all 
difficulties. 


IN commending the movement recently started by the 
American Institute of Electrical Engineers to secure per- 
manent quarters, the London Electrical Review calls at- 
tention to the Jarge membership of the Society of Tele- 
graph Engineers and Electricians, after which the In- 
stitute was to a certain extent patterned. That society 
now has a membership over 1,000 strong, the reasons for 
its growth being thuse which our contemporary states so 
clearly and pertinently. Dr. Norvin Green, the first 
president of the Lustitute, has expressed his belief on more 
than one occasion that the Ins'itute will itself reach a 
membership of 1,000 within five years, and the indications 
are that his prediction will come true, 


THE official fire report of New York during the past 
year clearly shows the reason of the reduced rates al- 
lowed by the insurance companies upon premises where 
the electric light is employed. The rates are well con- 
sidered. Of 500 fires for which causes are assigned, only 
8 are attributed to the electric light, and of these 7 refer 
to the arc and 1 to the incandescent light. The property 
destroyed amounted in the aggregate to $276,618, and of 
this only $550 is set against the arc light, the fire origin- 
ating from the incandescent having done only insig- 
nificant damage. These figures are sufficient evidence of 
the fact, now thoroughly well demonstrated, that the 
electric light, properly installed, is beyond all question 
the safest method of illumination, as it is the most 
sanitary. 





THE marvelous development of electrical science and 
application was brought out very remarkably at the 
pleasant and successful jubilee dinner given this week by 
the British electricians in this city, More than one speaker 
drew attention to the fact that when Queen Victoria 
ascended the throne of England, there was not a single 
department of electricity in practical operation. Within 
the fifty years of her reign, the whole vast growth has 
taken place, Yet great as has been the work accom- 





plished, that of the coming fifiy years will sink it into 
comparative insignificance. The pioneers, however, will 
have their glory. It was nota little interesting to have 
as responder on Monday night to the toast of the tele- 
graph jubilee, Mr. James D. Reid, the associate of Morse, 
and the first telegraph superintendent the world ever saw, 





THE ease with which electricity can be applied to the 
adjustment of pieces of iron work in difficult positions, or 
where they require frequent shifting, is well shown in the 
apparatus described in another column, The mere turn of 
a switch by which current is sent through the magnet 
coils takes the place of cumbrous ‘‘ holding down” bolts 
and nuts to be serewed up. In noting the gain in con- 
venience the system affords, we are reminded of the exper- 
iments first brought to public notice by the late Mr. Wer- 
derman, in which it was shown that the drills employed in 
boring iron kept remarkably cool without the use of exter- 
nal cooling methods when the iron was magnetized. 
Hence, where powerful magnets are brought in contact 
with iron, as in the machines illustrated, it is possible that 
the additional advantage of cool-running driils may be 
secured at the same time and without extra expense. 





THE report of the electrical sub-committee on the Bur- 
lington freight train brakes brings out the interesting 
question of the handiest form of electric generator to be 
employed in railway service. In the opinion of the com- 
mittee, the best source of current used during the ‘rials 
was the secondary battery. on account of its consi incy of 
current. But looking forward to the time when brakes 
worked by electricity will come into general use, they see 
in the magneto-generator the ideal apparatus for the pur- 
pose. Being always ready for use, as well as independent 
of any charging station, and requiring scarcely any 
attention to maintain it in working order, it no doubt 
fulfills the conditions best suited to this particular service. 
Here is another instance of the fact that old forms of 
apparatus sometimes find a most important application in 
the newest work. A like instance presents itself in the 
recent use of the static machine for precipitating lead 
fumes that pass off from lead works, 

Some striking statistics as to the telephone in America 
have lately been compiled by Gen. Thomas Sherwin, the 
auditor of the American Bell Telephone Company. It 
appears that the capital stock and investment of sixty-two 
sub-companies and individual licensees is $54,186,111. The 
entire business yields, on an estimate, $11,150 000 gross 
earnings and $4,150,009 net earnings. The aggregate of 
dividends reported during the year 1886 was $2,703,483, 
There are 736 exchanges and 446 sub-exchanges in the 
United States, 147,068 exchange snbscribers and 6,088 em- 
ployés. Although so many exchanges exists, there are 131 
places of from 3,000 to 5,000 population where no exchange 
or branch office is located ; 9 of from 5,000 to 10,000, and 
one of more than 10,000. The present rate of exchange 
connections gives a yearly total of 812,605,710, and there 
are 2,701,730 ‘‘extra territorial” messages per annum. 
These are indeed. ‘‘ grand totals,” exhibiting in a marked 
degree the rapid growth of the telephone business and the 
extent to which the telephone has become a necessity in 
our social and business intercourse. Taken in its entirety, 
this telephonic industry is a splendid example of Ameri- 
can executive ability and genius for organization, and our 
telephonic friends may well te proud of it. 








THE results of the freight train brake tests which have 
just been concluded at Burlington cannot but have a de- 
cided influence on the part which electricity will play in 
such devices in the future. These tests, it will be remem- 
bered, are the conclusion of a series begun two years ago. 
At last year’s tests none of the brakes tested contained any 
electric devices, and in the estimation of the testing com- 
mittee none of the brakes did satisfactory work with 50- 
car trains. The most important of the faults there devel- 
oped was the unlooked-for effect of slack in long trains, 
controlled with power brakes, when applied in 
succession from the engine, and the prominent part that 
the shock in the rear cars at once assumed, While the 
expected difficulties in applying and releasing continuous 
brakes on 50 cars were shown to be no more serious than 
with an ordinary passenger train, the complete failure of the 
independent brakes was convincingly brought out at that 
time. It was recognized that the simultaneous application 
of the brakes on all cars could only be brought about by 
electric means, and the results already reached this year 
leave little doubt as to the permanent adoption of electricity 
for the work. But, as was to be expected, no sooner 
is the change to electricity broached than the so called 
‘* practical man” appears upon the scene, and asks how the 
ordinary train hand can be expected to take care of such 
delicate electric contrivances. Without stopping to think 
that the introduction of all new appliances requires the 
education of those using them, the ‘' practical man” im- 
agines that improvements leading to greater simplicity 
can not be made. The report of the electrical committee 
on the question of the practicability of electric brakes is 
conclusive as regards their rehability, and judging from 
the report of the general committee it is safe.to assume 
that any faults still existing will be easily remedied in the 
future, 
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NEW BOOKS. 


PRACTICAL ELectric LicutinG, By A. Bromley Holmes. 
Third edition. New York: E. & F.N. Spon. 1887. 
5 by 74 inches. 188 pp. Cloth. Price 1§. 


This volume has received some notable additions and 
improvements in its present shape, adding greatly to its 
value. The author has followed the same lines as in the 
former editions, reducing to the simplest possible lan- 
guage and form the principles as well as practice of electric 
lighting. The owners of electric light stations, as well as 
those intrusted with their care, will find much to interest 
them in the book. . 

Macuine D’INpUZzIONE (DINAMO E MAGNETO ELETTRICHE),. 
By Gabriele de Marchis. With a preface by Prof. F. 
Grassi. Milan. Published by L’Elettricita. 1887. 5 by 
7h in. 183 pp. 
The author of this volume presents to his readers a short 

history of magnetofand dynamo electric machines, and 

then enters with considerable minuteness into their con- 
struction, All the principal machines in use to-day are 
described and the mathematical treatment of the subject 
forms a not unimportant part of the work. 
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The Leclanche Battery for Electric Lighting. 











The Leclanché cell has proved so great a success for 
telegraphic and domestic use that it is no wonder that 
attempts should be made from time to time to utilize the 
same chemical reaction for the production of the heavier 
currents required for electric lighting. Allsuch attempts 
have hitherto failed, owing to the rapid polarization of the 
cell, The latest suggestion for overcoming this difficulty 
is due to M. Jarriant. He proposes to take four separate 
batteries, each capable of lighting the required lamp or 
number of lamps for one minute ; he then employs acom- 
mutator driven by clock work to switch on the batteries 
successively in turn for the time above mentioned. In 
this way each cell gets a rest for three minutes out of 
four. The clockwork is made to run for twenty-four 
hours, 
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House Fund of the American Institute of Electrical 
Engineers. 


We publish below the lst of subscriptions to the House 
Fund of the American Institute of Electrical Engineers to 
June 21: 





LIST OF CONTRIBUTIONS. 
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Speaking of the movemam', the London Electrical Re- 
view says: 

We have to congratulate the promoters of the Institute 
that there is now a probabili'y of the latter being at last 
tirmly established. The advantages which such a society 
offers to the electrical confraternity can hardly be over- 
estimated, and the fact that our own ‘Society of Tele- 
graph Engineers and Electricians,” founded in 1872, now 
numbers considerably over 1,000 strong, and that this 
number is being continually augmented shows that these 
advantages are fully appreciated. The reading and dis- 
cussion of papers, though, of course, the main object of 
such societies, is by no means the only reason for their 
existence, the bringing together of a number of men who 
would probably never otherwise meet, being a most im- 


of indirectly educating the student of science, such so- 
cieties are most valuable, as they not only cause the stu- 
dent to “ think,” but furnish him with means of obtaining 
information through the medium of journals and books, 
a reading room and library being an indispensable ad- 
junct. To enumerate the various advantages which the 
subject of the Institute suggests would occupy too much 
space, and therefore, in conclusion, our hearty good 
wishes are given to the new enterprise, which we have no 
hesitation in saying should prove a great success, and 
should receive the support of all who take any interest in 
electrical science. 
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Harcourt’s Pentane Standard Lamp. 








This lamp, designed by Mr. Vernon Harcourt, is the out- 
come of a very large number of experiments to produce a 
self-contained standard of light in a practical and reliable 
form. Such a standard must be designed to depend on a 
few simple measurements, which seems to have been ac- 
eomplished with this lamp. 

The upper part of the lamp contains a chamber, into 
which pentane is admitted in the liquid state. It there 
becomes volatilized and mixes with the air forming strata 
of least density above and gradually increasing densiiy 
below. Inside the chamber is an open pipe down which 
the mixed air and gas flow, and, passing through the tap 
at the lower bend, find their way to the opening of the 
burner, where they are consumed. 

The standard mixture of gas and air produces a flame 
24 inches high. The feed of the lamp is very regular, and 
can be easily adjusted to the proper rate by means of a 
special device consisting of a thermometer tube closed 
more or less of its length by apiece of platinum wire 
moved hy a screw. When the correct rate for a 24-inch 
flame is found, no further change is required. A tap at- 
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tached to the reservoir bulb on top has only to be opened 
or closed to start or stop the feed. 

As the height of the vapor in the mixing chamber will 
depend upon the temperature of the room in which the 
lamp is working, it is necessary to have the level of the 
pentane in the chamber under control. This is effected in 
a perfect manner by the action of the screw handle, seen 
above the square box, connected with the lamp by rubber 
tubing. Inside the box isa rubber ball containing water, 
which, by the action of the screw, is forced up into the 
bulb below the horizontal tube leading into the mixing 
chamber, If the flame is too low, more water is forced 
into the bulb, the height of the liquid in the chamber is 
raised, a richer mixture flows down the tube, and the 
flame consequently rises. If the flame is too high, a turn 
of the screw lowers the level, and the flame diminishes. 
In this way a flame of any required height can be immedi- 
ately produced. 

Above the burner on the left is shown a device for 
equalizing the volatilization of the pentane, whatever may 
be the temperature of the room, within moderate limits. 
This consists of a copper disc attached by a copper rod to the 
body of the chamber, also of copper, containing the pen- 
tane. By raising or lowering the disc, more or less heat 
can be conducted to the chamber as may be necessary. The 
height of the flame is determined by a platinum wire placed 
above it. There is also a metal cylinder below the flame, 
which, by directing the currents of air, serves to steady it. 
To produce a flame free from fluctuations even in a 
draught of air, a chimney is used. Under ordinary cir- 
cumstances the total absorption of a good chimney does 
not amount to over three or four per cent. To correct 
this, Mr. Harcourt has made use of an ingenious device of 


slightly damping the flame and necessitating a small in- 
crease in the density of the mixture required to produce 
a flame of normal height. In this way the absorption can 
be almost completely compensated. and the size of the per- 
forations has been determined so that the flame has only 
to be raised 0.8 mm. when the chimney is used, the dif- 
ference amounting to 1 per cent. in the value of the light. 
The plate has also the advantage of producing a remark- 
ably steady flame, quite free from the fluctuations ordi- 
narily seen in a flame surrounded by a chimney. 

To make the lamp still more servic2able, the value of the 
light emitted by the flame at varying heights, from 40 mm. 
to 70 mm., has been accurately determined. Thus it is 
very easy to make photometrical measurements by vary- 
ing the height of the flame till equality of illumination is 
produced, and then lowering the wire till it touches the 
top of the flame, and reading its height. In some cases 
this method is preferable to any of the other well known 
plans, 
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The American Institute Electrical Exhibition. 





As might have been expected, the announcement of an 
electrical exhibition to be held in New York has excited a 
lively interest in the undertaking, and not only the 
local press, but that of other cities, has given the 
enterprise a cordial welcome. But most encouraging 
of all is the hearty response made by the elec- 
trical fraternity and manufacturers generally. In- 
deed, the management is in more than one respect al- 
ready embarrassed by the number of the applications. 
The electric light and the electric motor will of course 
take a prominent position among the exhibits. Several 
of the most prominent companies engaged in electric light- 
ing have already applied for space, and the number of 
incandescent lamps to be wired fer already exceeds 2,(00 
in number, on half a dozen systems. The same diversity 
will be shown in arc lighting, lamps to the number of 150 
being already applied for to illuminate the interior arfd 
exterior of the building. 

Electric power machinery and railways will be a most 
prominent part of the exhibition, and several workshops 
with machinery in operation driven by electric motors will 
be shown. Quite a number of other entirely novel electric 
processes will be on exhibition, which will interest both 
the profession and the public generally. 


Altogether, over 10,000 square feet of space has already 
been applied for, and nearly 500 b. p. will already be requir- 
ed toaccommodate the exhibitors of dynamos and motors. 

The unusual attractions offered by the Electrical Exhibi- 
tion that is thus to be given under the auspices of the New 
York Electrical Society, will without doubt attract a large 
number of visitors, and it is safe to say that the number 
will be far in excess of that usually attending in American 
Institute annual exhibitions about 500,000, 
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Range-Finding by Electric Light. 


A simple and ingenious plan has been suggested by M. 
E. Genglaire for enabling an ironclad to determine the 
range of an object after nightfall. M. Genglaire proposes 
to mount two powerful projectors, one at the bow and the 
other at the stern of the vessel, and to converge their 
beams upon the object in quesiion. Then noting the 
angles between the right line joining the two foci and the 
convergent beams, we can solve the triangle and deter- 
mine the distance of the vertex. It is obvious, says the 
London Electrician, that the method does not pretend to 
any great accuracy, but it s ems to be capable of suffi- 
ciently close approximation fer the purpose in view to 
make it worth while for the Admiralty to try some experi- 
ments in this direction. M. Genglaire also suggests that 
to facilitate the operation the vessel can be brought round 
until the two angles are equal, or very nearly so, and that 
reference can then be made to a table of distances pre- 
viously prepared so as to avoid having to make calcula- 
tions at the time. 
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The Field Make and Break Transmitter. 








To the Editor of The Electrical World: 

Sir: I note your article on a make and break transmit 
ter, page 277, issue June 11, 1887, of your paper. I have 
examined the data given by you in that article and think 
that the statements that the instrument is a make and 
break transmitter when in operation are wrong. While 
at the start the contacts may be separated, the moment the 
wire C heats the contacts no longer separate during con- 
versation. When the diaphragm ceases to vibrate, then 
the wire cools and once more the contacts separate. There- 
fore, while I doubt that the instrument there described 
operates on the make and break principle, yet I believe 
that a practical instrument on that principle can be made. 
I have talked over such instruments myself, and fora de- 
scription of an instrument of this kind 1 would refer you 
to my letier to you dated Jan. 8, 1887, in which I describe 
a make and break transmitter invented by myself, and 
which, I think, embodies simplicity far beyond that of Mr. 
Field. I think a reference to the principles of construc- 
tion set out in that letter would be of interest to your 
readers. R, M. HUNTER. 
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Rowan’s Electro-Magnetic Machine Tools, 





It is often of great convenience to be able to use certain 
tools in places whither it has hitherto been difficult 
to convey energy. Of late years the use of hydraulic ma- 
chinery has, to a certain extent, enabled apparatus to be 
used in such situations, but it does not fully supply the 
requirement. Atteropts have been made to use electricity 
for the purpose, and one of the most successful of these is 
to be found in the apparatus designed by Mr. Rowan, of 
Glasgow, intended more especially for ship work ; but, of 
course, the apparatus is useful for many other purposes. 

Fig. 1 shows a smail riveter operated by means of a 
helical cam, shown in side elevation at Fig. 2, which 
works in the line of the hammer rod between cross heads 
connected by four rods, to the lower of which cross-heads 
the hammer rod is attached. The machine has holding- 
on magnets, and a spiral or volute cam, which, through 
an anti-friction roller on an arm, lifts the hammer rod 
against a spiral spring, which, when released by the cam, 
operates to produce the blow of the hammer. The spiral 
spring is compressed between the hammer head and a 
disc or plate working in a circular guide box, its position, 
and consequently the amount of compression given to the 
spring. being regulated by two screwed spindles working 
through the top of the guide box, and moved by gearing. 

The illustration, Fig. 3, shows an arrangement of an 
electro-magnetic drilling machine for a single drill spindle 
eapable of being traversed horizontally along the frame 
to which the motor is attached. It represents also a cross 
section of a nfultiple drilling machine. 

Another application of electricity in a kindred way 
is shown in Figs. 4, 5 and 6, which represent calking 
and chipping machines. In the first of these the tool is 
shown actuated by an electric motor through gearing. lift- 
ing cam and spring, as in the riveting machine. The other 
illustrations, Figs 5 and 6, show in section and elevation 
an arrangement of solenoid coils for producing a recipro- 
cating motion so as to deliver blows. The tool is support- 
ed by a holding-on magnet, to which it is attached by an 
arm and traversing screw and a ball and socket, or swivel- 
pin joint, which allow its position and angle to alternate 


at will. 
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The Burlington Brake Tests. 


The report of the Committee on Freight Train Brakes 
ppointed by the Master Car-Builders throws some very 
strong light on the interesting question of the use of elec- 
tricity in braking trains. Without going into the details 
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CHIPPING MACHINE. 





of the construction which are set forth in that report, it is 
well to look at the recommendations of the electrical sub- 
committee, who were appointed to determine the opera- 
tiveness of the systems from the purely electrical stand- 
point. 

The report of that committee contains the following 
suggestive paragraphs : 

It seemsto us the whole question of the application of 
electricity to railroad braking resolves itself into three 
important questions : 

First, can a valve mechanism be made operative by 
electricity, which shall be permanent and practicable for 
railroad service, not having parts too sensitive or of too 
fine adjustment? We think it can. The valve construc- 
tion, as shown by Mr. Carpenter, the same which he used 
in these trials, is certainly more delicate and complicated 
than that of the well-known Westinghouse triple valve. 

Secondly, can the electrical conductors for working 
these valves be so insulated and protected as to avoid 
short circuits and other injuries? We think they can by 


as little liable to derangement and injury and become as 
permanent and certain in their functions as any other feat- 
ure of the brake mechanisms. In all the electric brakes 
shown, the wires are laid inside the air hose couplings, 
where they are fully protected, and their connections are 
made from car to car easily and certainly, so that this im- 
portant point is so far settled as to require no further ex- 
planation. 

The remaining point is the source of electromotive 
force. 

Of the different means employed by the companies 
represented, the secondary battery appears the most reli- 
able, givicg a consiant current at all times until discharged, 
recharging being a simple process which can be so method- 

















Fia. 5.—ELECTRIC CHIPPING MACHINE. 


ically and practically arranged as not to interfere with 
the brake service, nor add materially to the expense. 

If brakes worked by electricity are to come into general 
use, it is probable that both battery and dynamo will give 
way to the magneto generator, being a small machine 
about 18 in. square, having an easily turned crank which 
instantly develops the electromotive force required, so 
that a turn of the crank will actually apply or release the 
brake. One of these machines was shown us in operation 
upon an engine and tender brake. This apparatus may 
solve a most important point connected with the applica- 
tion of electricity to railroad brakes, inasmuch as it renders 
the apparatus on the locomotive independent of any special 
stations or round-houses or any stated period when a bat- 
tery, if used, would have to be recharged. 

We believe from what we have seen at the Burlington 
brake tests, and from a close personal examination of the 
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RIVETING MACHINE. 





running the wires inside of the air pipes, where they are 


several electrical arrangements for braking, that electricity 
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only be determined by experiment, but we think the ben- 

efits derived from electricity are so manifest that the ex- 

periment is well worth trying. 
————___—_ s+ 2 oe ____—— 


Ironclad Transformers of 1848, 


To the Editor of The Electrical World: 

Sir : Inconnection with transformers for converting 
high into low tension, or the reverse, there appears to be 
an impression among those abroad, and perhaps it exists 
here also, that coils inclosed entirely by an iron magnetic 
sheathing or casing, as distinguished from iron encircled 
by the coils of copper, were first shown and described by 
Messrs. Zipernowski and Deri in connection with their sys- 
tem. Theformer, which might be termed the ironclad 
coil, is unquestionably a far more rational form than the 
simple magnet form such asin the Ruhmkorff coil or in 
the Gaulard & Gibbs transformers, as described in pub- 
lications. 

The idea of incasing the coil in iron, instead of placing 
the coil around the iron, appears, however, to be much 
older than is generally supposed, as it is clearly described 
and illustrated in the British patent to Staite, No. 12,212, 
of 1848, On page 19, line 7, of this specification, and in 
Figs. 30 and 31 of the drawings, are described and shown a 
coil completely inclosed in an iron magnetic casing, it 
being clearly stated that the iron should be placed not 
only on the inside and at the two ends, but also on the 
outside, thus forming a closed magnetic circuit around 
the wires. He calls it an *‘ intensity coil” for ‘improv- 
ing the intensity of the electric current.” He uses it as a 
self induction coil for obtaining a high potential from a 
low potential battery. He Coes not, apparently, use two 
coils, one as a primary and the other as a secondary, but 
combines them into one. The principle that the iron 
should be placed around the outside of the wires of the 
coil in order to increase the inductive effect, whether self- 
inductive or otherwise, is therefore quite old, and conse- 
quently appears to be public property. . 

PHILADELPHIA, Pa. CARL HERING, 
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Demonstrating the Mutual Action of Magnets. 





To the Editor of The Electrical World: 

S1r: Will you please answer the following question? Is 
the attraction between unlike poles of a magnet greater 
than the repulsion between like poles? If so, how could 
I prove it to a class in philosophy ? H. 8. 8. 

FAIRMONT, W. Va. 
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ANSWER.—Theoretically the repulsion between two like 

























































































properly devised and managed may be made a valuable 
auxiliary to actuate power brakes on long trains, and their 
efficiency considerably increased thereby. 

In the conclusion of their report, the general committee 
say : 

While we are not prepared to make any definite recom- 
mendation at this writing as to what freight train brake 
should be adopted, our present information, derived from 
the recent tests, point to two conclusions : 

First : That the best type of brake for long freight trains 
is one operated by air, and in which the valves are actuated 
by electricity. 

Second: That this type of brake possesses four distinct 
advantages— 

a. It stops the train in the shortest possible distance. 

b. It abolishes shocks and their attendant damage to 
equipment. 

c. It releases instantaneously. 

d. It can be graduated perfectly. 

The further question as to whether electricity is a suffi- 


ciently reliable element to use in freight train service can 
‘ 
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CALKING MACHINE. 


magnetic poles is the same in amount as the attraction 
between two unlike poles of the same strength. But 
practically, when the poles of two steel magnets are 
brought quite near together, the attraction of unlike poles 
will be greater than the repulsion of like poles, which is, 
probably, due to the fact that the like poles tend by their 
repulsion to shift the lines of force in the magnets them- 
selves, thus changing the distance between them, and 
therefore their repelling force. If the steel mag- 
nets are small, pointed, and _ well hardened, 
as in a compass. needie,- this shifting will 
probably not take place, especially when the magnets are 
not too near together. You can illustrate the theoretical 
relations either by the deflections of two solenoids, 
delicately suspended and acting against gravity or against 
a spring, or else with two long, thin, suspended magnets, 
being careful not to bring the poles too near to each other. 
See that the effects of the earth’s magnetism, as well as 
the attraction and repulsion of the other poles are 
eliminated. The other fact can be shown with two equal 
bar magnets. One will support the weight of the other 
when they are placed parallel to each other with both 
their unlike poles in contact; but when one is laid on 
top of the other with their like poles in contact, the upper 
one will not be supported or “ floated ” on account of their 
mutual repulsion.—Eps. E, W, 
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The Retarding Effects of Electro-Magnets in Tele- 
phone Circuits. 





BY H, FRANKLIN WATTS, 


This subject, which has been discussed through the 
columns of THE ELECTRICAL WORLD by Messrs. Farnham 
and Lockwood, has of late apparently died out. If so, I 
should have “let the dead rest,” but as Mr. Stockwell has 
again brought the matter forward with the probabilities of 
a renewed interest and discussion, I feel inclined to put 
in an appearance and add my mite to the whole. 

While Ido not wish to question or criticise the state- 
ments of these gentlemen of acknowledged ability in 
telephonic circles, I must point out that they have 
both emitted the very important fact that the electro- 
magnets with which they were dealing, and of which ail 
telephone bells are composed, are polarized magnets. 

Now, it is well known that an ordinary electro-magnet 
when under the influence of alternating currents will 
behave very differently from a magnet that is not polar- 
ized. Mr, Farnbam and Mr. Lockwood have both treated 
the subject as if the bell coils of telephones were similar 
to telegraph relays, in evident forgetfulness of the fact that 
the presence of permanent magoets would have an im- 
portant influence upon the character of the induced or 
‘*magneto-electric counter currents” generated. 

In the annexed diagrams, Fig. 1 represents the telephone 
polarized bell with the permanent magnets NSS’ N’. 
These magnets are shown in the cut as being placed on the 
sides of the coils A B, when in reality they are placed di- 
rectly behind the coils. The old form of magneto bells 
made by Post & Company had a separate magnet upon 
each coil, while in the more recent Williams’ bells asingle 
magnet polarizes both coils. 

Let us now examine the action that takes place when the 
central office calls with the alternating current magneto. 
As will be observed by reference to the illustration, the 
tw@ permanent magnets NSand N’ S’ are in contact with 
the soft iron cores aa and b b, and induce in them a like 
polarity, both the upper ends or poles of the cores a a and 
b b being south poles. 

The best ringing effect will be produced when the mag- 
netism induced in the soft iron cores by the per- 
manent magnets are precisely equal in strength to the 
polarity developed in them by thecurrent. In this case 
there will be a perfect magnetic balance upon the pole of 
the magnet, according to the direction of the incoming 
current, a condition, however, seldom attained in actual 
practice. 

The old magnetic law is: ‘‘ Like poles repel and unlike 
poles attract each other.” It is also true, though not as 
well known, that like poles of equal strength mutually 
augment One another, while unlike poles of equal strength 
will kill or neutralize each other. 

Suppose now that a current flows through the coils of 
the magnet, Fig. 1, ina direction from A to B, and that 
the soft iron core b is magnetized by the current to a north 
polarity, while the current produces a south pole at a. 

From the rule just given the result is apparent. The 
north pole tending to develop in the end b of the bar is 
completely neutralized by the permanent magnet N, being 
a perfect balance as stated above. In the core a a 
south pole is produced by the current, and as it is already 
a south pole of equal strength by induction from the per- 
manent magnet, the resultant pole will be the sum of the 
two independent polarities. The pole b is, therefore, neu- 
tral, while the pole ais of double the strength that the 
current alone would produce, The armature is, of course, 
tilted to the left as shown. Thus far we have followed the 
action of only one alternation of the current. 

The second impulse being in opposite direction from 
the first, from B to A, the whole performance is inversed. 
The pole b, which was neutral, is now active, while the 
pole a, that was energized, has now become inert and the 
armature is tipped to the right, as indicated by the dotted 
lines. So much for the working principle of the polarized 
bell. 

In regard to the relative alvantages obtained by con- 
necting 1n series and in multiple, ic is evident that if the 
number of ampere turns in each separate bobbin remains 
the same in both cases, both bells will ring with equal 
facility, and the multipled bell would possess the further 
advantage that the retarding influence would be entirely 
obviated and the resistance reduced, But it is not possible 
for the ampére turns to remain the same after the mul- 
tiple as it was before. 

For example, suppose the magnet shown in Fig. 1 has 
40 ohms on each spool and that they are connected in series. 
Kach spool carries the whole current and the bell rings 
all right, If now it is multiplied, each coil will carry only 
one-half of its original current, and the magnetic effect 
upon the cores will also be reduced to one-half of its for- 
mer strength. It seems to me the more proper method 
would be to rewind the separate coils to double their 
series resistance and then couple them in parallel, In this 
case the ampére turns in each coil are the same as before, 
as the current circulates round twice as many times and 
the resistance is reduced to one-half. The fact that the re- 
sistance of a telephone line can be thus reduced without 
interfering with the ringing of the bells and at the same 
time overcome the effects of retardation is of sufficient 
weight to merit its immediate adoption. 
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If I mistake not, Mr. Farnham and Mr. Lockwood both 
agree that the retardation is reduced by the multiple con- 
nections, but just how this is accomplished, and what the 
underlying principle is, there appeared to be diversity of 
opinion upon. Mr. Lockwood assumed that the ‘‘ mag- 
neto-eléctric counter currents” generated in each half of 
the magnet neutralized one another, while Mr. Farnham 
maintained, and conclusively proved, that such was not 
the case, and that the ‘counter currents,’’ instead of 
counteracting one another, each actually assisted the other 
to generate the extra current. 

In the mind of an electric light man there is no doubt as 
to whether the currents generated in each half of the arma- 
ture of a dynamo oppose each other, or unite at the brush 
and flow to line. 

Fig. 2 represents the magnet shown in Fig. 1 straight- 
ened out and showing the direction of the current in both 
coils. NW’ N are the permanent magnets, (’ is the soft iron 























Fig. 1.—RETARDING EFFECT OF ELECTRO-MAGNETS. 


core. The current flows in the direction of the arrows, as 
indicated, and tends to develop a south pole at the end of 
the bar at Sanda north pole at the opposite end N. Ac- 
cording to the theory of Mr. Lockwood a ‘‘ magneto-elec- 
tric counter current” will be included whenever a change 
of the magnetism occurs. Now, ir this case, there can be 
but little change in the magnetism of the end of the bar at 
S, as it is already half magnetized by the permanent mag- 
net N, and the current has only to assist or increase the 
magnetism already induced ; so that the ‘‘counter cur- 
rent” is feeble, if produced at all. But supposing for 
the moment that an intense counter current is generated 
in the coil S, it will be observed that it has a complete 
short circuit Ca NbC, and this extra current flows 
through Nin such a direction as to assist the initial cur- 
rent that magnetizes the bar at S. I have, however, as- 
sumed that there is little, if any, counter current induced 
in S, which is without doubt a fact. 

Let us observe the effect upon N. Here the current pro- 
duces a very great change as the magnetism is completely 
reversed by the current, which action induces a counter 
current, in the opposite direction to 1ts own current, but 
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in the same direction as the current, that flows through S, 
or through the circuit Na Cb N. In both cases the in- 
duced currents produced have a complete circuit, so that 
its effects will not appear upon the external line. 

We have now the following condition of things : The pole 
Sis magnetized to a high degree(due to the combined 
effect of the permanent and the electro-magnet), while the 
pole N is absolutely neutral. At the second alternation of 
the magneto generator at the central office, both poles 
will be reversed; but before this can take place the 
eriginal magnetism must disappear, or, as some prefer to 
term it, its magnetism must be discharged. The act of 
discharging magnetism will generate a counter current, 
but as the pole N is neutral there is no magnetism to dis- 
appear or discharge, and consequently no extra current is 
induced. 

At the end s of the core there is a double discharge of 
magnetism and anintense counter current is generated 
that flows opposite to the current that produced the initial 
magnetism, viz., as indicated by the arrows. This extra 


current is, therefore, in a direction opposite to that of the 
arrows, and is in the same direction as the second alterna - 
tion of the incoming generator, which, as will be remem- 
bered, is from b to a, 

There is another way of looking at this, on the princi- 
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ple of the conservation of energy. I prefer to attribute the 
‘** retardation ” of a telephone circuit to self induction. 
This is essentially the same thing that Mr. Lockwood 
terms ‘‘ magneto-electric counter currents.” We are 
told by a prominent writer that self induction is an effect 
like inertia and is compared to a heavy grindstone that. 
once set in motion, tends to go on, and when stopped re- 
quires an appreciable amount of energy and time to start 
it. 

Returning to the diagram, Fig. 2, as the magnetism pro- 
duced by the current in the coil S is similar to that 
which the permanent magnet induces in it, the current 
does but very little work and absorbs but little of the 
energy of the current, as the pole is already half magnet- 
ized. This is analogous to the grindstone that is in 
motion and requires but little power to maintain or in- 
crease it. At the end N of the coil the magnetism pro- 
duced by the current is opposite to that induced in it by 
the permanent magnet, and it has the double duty of neu- 
tralizing the core and then reversing its magnetism, This 
is similar to the grindstene that is moving in a contrary 
direction, and a large amount of energy will be necessary 
to stop and then reverse it. 

Whcther I have made this clear or not is a lingering 
doubt in my own mind, but if my theories are at fault I 
shall be glad to be put upon the right track. Perhaps Mr. 
Farnham will consent to give us a few points, and pos- 
sibly Mr. Lockwood will favor us with ‘‘ more last words 
of Ricbard Baxter.” If so disposed I should he pleased to 
hear from them both. 





The Efficiency of Small El ctrie Motors.* 





For measuring the power given out by the smaller 
motors, a raw-hide belt or cotton cord was passed com- 
pletely around a brass pulley on the motor shaft, the upper 
end being attached to a spring balance and the lower to a 
scale-pan. By varying the weight in the scale-pan, the 
speed of the motor could be changed. In thie tests on the 
magneto Gramme and the Gramme, ‘a petite lumiére,”’ 
the machines were placed on a cradle dynamometer, a 
modification of the form devised by Prof. Brackett, of 
Princeton, and a dynamo machine was used as a brake. 
By closing the circuit of the dynamo through a greater or 
less resistance the work done could be varied. The speed 
of the motors was measured by the speed indicator of a 
small siren driven by the motor by means of an endless 
belt. The current and E. M. F. used were determined by 
Sir Wm. Thomson’s current and potential galvanometer. 

The efticiency of a motor is 

a 

CE 
746 
where H. P. is the power delivered by the motor, and C 
and £ the current and E. M. F. respectively, 746 C E being 
equal to 1 electrical horse-power. 

The following table gives, in parallel colomns, the names 
of the motor tested, the current in ampéres, the electro- 
motive force in volts at the motor terminals, the activity 
in horse-power, the maximum efficiency and the speed for 
maximum efficiency in revolutions per minute : 























Maxi- 
Name o7 Motor. C |EIM.F) a. P. | "em Speed 
| ciency. 
Per 
cent 
Griscom..... ieckaiopiediuabe ss 3 94 6.74 06 17.0 1400 
Avrton & Perry....... Bis ek 44 /] 11.1 .082 38.4 831 
Grarame “ a petite lumiére”’.| 5.29 | 157.6 9145 84.5 2227 
Magneto Giamme... ........ 126 | %7.4 138 29.8 2067 
, | || 3 SS SRS eee 4.90 850} .012 217 2370 
CC cedecagwen ¢scniene 4.7 104 O11 16.6 2140 
CE ce seescku. 20cal cede 4.85 5.78 04 10.1 578 
LOO ee re ee 12.0 O74 49.8 1360 
TNE. vc e's ven snr’ 0.82 90.5 | .051 51.4 4065 
Oh ONS a ae Heke 7.65 | 165 | .O21 123 4180 
SO St eee 6, 12 Il | .031 24.9 2480 
a Se Ore 4.77 19.3 .OL0 14.8 2036 
Be I kath a bas < os sab acne 5 04 151 032 31.6 3030 














weight of the various motors tested, and in no case 
does it rise as high as 0.01 of a horse-power. In the most 
efficient machines tested, the borse-power delivered pe1 
one hundred pounds dead weight of machine falls a little 
short of 0.8 horse-power: 











: Horse- 
; | Maximum 

Weight in . | power 
NAME OF MOTOR. pounds. eons | per Ib. 
* | weight. 

| 

CORRE, RT SRE re 28 0202 | 0072 
Ayrt n & Perry... ...- 22... 88. 1738 | 10045 
Gramme ‘a petite lumiére”’... 172 1316 077 
Magneto Gramme. .... ......-. 70.0 151? .0022 

Thomcson .. ..... 6.3 .0138 -002 
me 54 se Ph ag hassVaaes 96 L388 | 0015 
NERS SE  AEOI COE TET 61 .0041 | .0007 
Pere LOB ao. aS iaieckiccadledvcsests 18.5 1290} 0032 
Model Edison .......-- 15,25 0544 | £036 
ON oe Ba ae SE ers 9.5 .0209 .0022 
eS OS, eee. re 2n.0 .0309 0015 
SE ES Se coat eesduhn  sh{ ee 7.0 .0120 .0OL7 
BOG WIG, Biles fue edhe ea covelees 160 0374 .0023 








One of the chief advantages derived from the use of 
electro-motors is the small weight per horse-power de- 
veloped. The motors which were tested, with one excep- 





*Abstract of a ps per read by Mr. H. E. H. Clifford, before the Amer 
jceen Academy of re and Sciences. Boston, Mass.—Technology 
Quarterly. 
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tion, the Gramme machine, “ a petite lumiére,” have been 
intended for doing any light work, and the efficiency ex- 
hibited is not, of course, nearly as high as would be shown 
with larger machines. Activities varying from 1.31 horse- 
power to .004 horse-power were obtained, with effi- 
ciencies varying from 84.5 per cent. to 10.1 per cent. 


A New Electric Safety Lamp. 








A paper was recently read by Mr.8. B. Coxon, describing 
an ‘‘Improved safety lamp with Schanschieff's primary 
single liquid battery.” The author stated that a primary 





























—— 8 


$|> 


FIG. 3.-DAFT OVERHEAD WIRE HANGER. 




















battery had some disadvantages as compared with a sec- 
ondary one; but it might safely be predicted that those 
disadvantages would divappear in practice. The new 
single liquid battery of Schanschieff offered a great many 
advantages over those hitherto in use. The invention 
was the utilizing the preparation of asalt of mercury. 
The liquid is compcsed of Hg,SO, + H,SO, + 3H,0. 





The battery was made so that the solution was kept con- 
fined, and could not escape or leak out of the battery. | 


.03 ohm ; that it gave a perfectly steady current and no 
polarization was possible ; that it was quiescent when the 
current was open, and that it was cheap and durable. 


An Are Lamp with Pneumatic Regulator. 


| 





> 


M. Leibold, of Aix-la-Chapelle, has introduced an arc 
lamp in which the regulation is effected by the escape of 
air from a reservoir. The reservoir consists of a pair of 
circular metal plates, connected all around with thin 
leather like a pair of bellows or a concertina. The upper 
carbon holder is attached to the upper plate. A valve in 
the lower plate permits the reservoir to be filled with air 
when the upper plate is raised by pulling down a chain to 
which it is attached. The air can then only escape 
through a small flexible india rubber tube, and this tube 
is closed by the pressure of a stiff spring. The spring, 
however, is connected with the armature of an electro- 
magnet, which is placed in a shunt-circuit ; consequently, 
when the resistance of the arc increases the armature is 
pulled down, opening the tube and allowing the air to! 
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conductor, but not so tightly as to prevent the to-and-fro 
motion arising from its contraction and expansion, or the 
setting it taut from one end throughout its entire length 
whenever it becomes slack enough to require such treat- 
ment. 

It will be seen that the arrangement consists of an 
inverted cast-iron box secured to the post-arm by dowels 
and a stud-bolt. This precludes superficial escape of cur- 
rent through’ a hygroscopic condition of surfaces by 
affording a dry area in all sorts of weather. The bent 
area is secured to the box by tap bolts, which are 
enveloped in sleeves of non-conducting material. There 
is a washer of the same between the foot of the bent area 
and the box. 

While it is perfectly practicable to use a single aerial 
conductor and avail of the rails for the return circuit, ex- 
perience seems to show that it is preferable to have the 


entire conductive system overhead. The trolly is found 


to so operate with greater regularity and security on two 
wires than on one, and in the former case derailing the 
cars does not break the circuit, but leaves the current 
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FIG. 8.—DAFT RAILWAY OVERHEAD WIRE SWITCH. 


escape until the upper carbon has reached its proper posi- 
tion. The lower carbon is pressed upward by a spring. 
—_-——_ a +e @ oe. 


Overhead Gear of the Daft Electric Railway. 


The method of sustaining an overhead conductor is 
largely dependent on local conditions. A post standing 
near the track with a projecting arm, made as plain or as 
elaborate as may be desired, is most ,enerally applicable. 
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available for helping to return the cars to the track. While 
there may be initial economy in the single conductor it is 
more than likely that no very extended period of use will 
throw the balance the other way. 

The traveler for the overhead conductor, shown in 
Figs. 4, 5 and 6, is a carriage with four deeply grooved 
bronze wheels whose pintles tap into metal blocks, which 
are secured to masses of non-conducting material, effect- 
ually insulating opposite wheels. The front and rear pair 






























































FIGS. 1 AND 2.—DAFT RAILWAY WIRE HANGER. 


The lamp, complete, was so simple that the top could be 
taken off and the battery emptied and charged by any per- 
son, although he might be without any knowledge of elec- 
tricity. When once charged the lamp could be kept for 
any length of time with the elements above the solution, 
and be ready for use in a moment by simply turning the 
elements into solution. When one charge was exhausted 
the used liquid was simply thrown into a glazed earthen- 
ware pan, and a fresh quantity of the solution put into the 
cells. The advantages claimed for the lamp were that the 
electromotive force (1.5 volts) was high and perfectly con- 





stant ; that the internal resistance was very small, only 



























































This is the plan resorted to in the Daft system at Los | 
Angeles, Cal., but it includes a variation at the curves. 
The modification in the Los Angeles case is for the pur- 
pose of avoiding the erection of poles in a populous 
thoroughfare, and consists in suspending light beams or 
spars from strong wires stretched between posts erected on 
opposite curbs and attaching the insulators to them. The 
arrangement works most satisfactorily, it is said, in all 
respects. 

The insulated hangers for overhead conductors, shown 
in Figs. 1, 2 and 8, are substantially bent iron arms, whose 
lower ends terminate in clamps which grasp the wire 























FIG. 7.—OVERHEAD SWITCH. 


are united by a stiff spiral spring, which yields to sinuosi- 
ties of the wires and insures the unbroken contact of all 
four wheels with the wire. 

The current enters the two wheels on one side the car 
riage and passes, by sleeve contacts enveloping the inner 
hubs, through the large covered wires seen in the cut down 
the pendant arm to the motive machinery of the car ; 
through it and up by a parallel wire, through pendant arm 
and sleeve-contacts to the opposite wheels and completes 
its circuit through the wire on which they ride. Each’pair 
of wheels is protected from dust and weather, as far as 
possible, by alight metallic cover. This arrangement has 
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been entirely successful and lubrication has involved no 
difficulty whatever. ‘ 

The problem of switching, which seemed to present un- 
usual difficulties to the designer, bas been solved in the 
most thorough manner. It involves the erection of an 
additional post with an arm somewhat longer than the 
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FIG. 4.—DAFT OVERHEAD TRAVELER. 


others in order to support the wire ends of both main and 
branch line, as shown in plan and elevation in Figs. 7 and 
8. This post stands just about the length of the swing 
wire from the stationary wire ends of the main line. The 
two post arms are connected together by tie-beams, 
shown in the plan, which support two light rails upon 
which moves a platform—operated from the ground 
by a cord and pulley—that bears the ends of the swing 
wires. Movement of this platform brings them at will in 
line with either the main or branch wires. The clamps 
holding the ends of the swing wires are pivoted on the 
shank, which prevents any interference between the 
radial motion of the wires and the tangential motion of 
the carriage. The angular plate, shown in Fig. 7, at the 
end of the longer arm, and on its lower side, is only for 
the convenient attachment of the insulators and hangers 
supporting the wire ends of the branch line. 
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The British Electricians’ Jubilee Dinncr. 





In accordance with the announcement previously made, 
the British electricians in this city celebrated on June 20, 
by a dinner at Martinelli’s restaurant, 136 Fifth avenue, 
the jubilee of Queen Victoria’s accession and of the 
establishment of the telegraph in England by Wheat- 
stone. The preparations for the event were car- 
ried out by the following Committee of Arrange- 
ments: George G. Ward, chairman; Leo Daft, 
Samuel Insull, William Maver, Jr., T. C. Martin, 
and W. M. Callender, secretary and treasurer. A special 
menu was printed for the occasion, having as frontispiece 
adesign the framework of which wasacable. In two 
medallions were portraits of the Queen and of Wheatstone, 
and the English and American flags were shown en- 
twined. On the other pages were various quotations ac- 
companying the menu, and the words of a song written 
for the occasion : ‘‘ England is where Britons be.’’ 

At 7:30 p. M. fifty gentlemen sat down to dinner in a 
room gayly decorated with flags, and about 9 the speech- 
making began, ail the toasts being received with musical 
honors. Mr. Ward gave the health of the Queen in an 
exceedingly happy speech ; and then that of the President 
and Mrs. Cleveland, responded to by Dr. Otto A. Moses. 
In reply to the toast, ‘‘The jubilee of the telegraph in 
England,” Mr. James D. Reid made one of his 
best speeches, full of humor and pathos To the 
toast, ‘‘ The land we live in,” Mr. Erastus Wiman 
replied in a manner that aroused an enthusiasm only 
equaled by that attending the toast, “ The land we were 
born in,” given by Mr. W. M. Callender, and replied to by 
Mr, Wm. Maver, Jr. ‘Our profession,” proposed by Mr. 
T. C. Martin, was replied to for the telegraph by Mr. 
F. W. Jones, who said: “It is very interesting to know 
that at the present time the ideas of the old and new 
world are crossing the Atlantic over a Wheatstone bridge, 
which is supported by ten cables, auchored in both 
countries; and the American ideas and English ideas 
pass over this bridge in opposite directions at the 
same time and never quarrel, nor jostle one another on 
their way.” Answering to the same general toast, Mr. 
Frank Fisk spoke for the telephone, Mr. Thomas White- 
side Rae for the electric motor, Mr. Callender for the 
electrical manufacturer, and Mr. G. M. Phelps, Jr., for the 
e'ectrical press. The toast of ‘‘ Absent Friends” had Mr. 
J. B. Taitavall as responder. In giving the toast of ‘Our 
American Friends,” Chairman Ward said: 

“*I confess I had an inward desire to offer the toast my- 
self, because I wanted to have the opportunity of telling 
our American friends how welcome they were and what 


pleasure their presence gave us to-night, but I have not 
words at my command to say what I want to. Like Sir 
William Thomson in his message that has been read this 
evening, I never have looked and never can look, upon this 
grand United States as a foreign nation. From the day I 
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stepped on its hospitable shore I felt I wasathome. I have 











worked end lived with people of many nationalities, from 
the letharg c Arab of the East to the enlightened and 
wide-awake American of ths West, and I know that in no 
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Fig. 5 —DAFT OVERHEAD TRAVELER. 


country in the world is there such freedom, such oppor- 
tunity, such energy, such enterprise, such push, as in this 





great country. I owe much toits people. In fact I will 


take the responsibility of saying we all owe much 
to its people, and we have wuch to learn from 
them. Why do we Englishmen prosper here? I say 
because the Americans give us the opportunity, 
and without this opportunity where should we 
be?—Not assembled» here to-night. Speaking . for 
myself personally, I have received the greatest kindness 
and assistance at their hands, 1 have many- warm friends 
among them, and [ consider it a privilege to be associated 
with them. We extend our friends acordial welcome to- 








night, we hope this may be the beginning of many similar 





gatherings, and we trust we may continue to be brothers 
in thought and feeling.” The toast was admirably re. 
sponded to by Gen. E. B. Fowler. The last toast was that 
of ‘‘ The Chairman.” 

The musical part of the programme was most suc- 
cessfully carried out. Mr. G. M. Phelps, Jr., 
plaved ‘‘ The Star Spangled Banner,” ‘ Hail Columbia” 
and ‘‘ Yankee Doodle.” Mr. E. Gould sang the 
song ‘‘ England is where Britons be,” accompanied by 
Mr. G. H. Guy, who composed the music for it; and 
**The Skippers of St. Ives.” Mr. A. E. Braddell sang 
** Dear Old Pals” and ‘‘ Sailing’; Mr. W. Forman Collins 
sang *‘ They all Love Jack,” and Mr. J. Wetzler and Mr. 
G. H. Guy played a piano duet, ‘‘ Valse Brillante.” 

‘** Auli Lang Syne” was sung by the whole company, 
and the dinner began and closed with ‘‘ God Save the 
Queen.” 

During the evening several letters and telegrams were 
received and read. Sir William Thomson cabled from 
Glasgow as follows: 

Please convey to the Committee my cordial thanks for 
their kind invitation for the 20th, and my regret that time 
and space alike forbid my accepting it. Kindly give tliis 
message to the company assembled. I am very glad in- 
deed to have this opportunity of expressing hearty sym- 
pathy with the native-born British subjects connected 
with the electrical profession assembled to commemorate 
our beloved Queen’s jubilee, and that of the electric tele- 
graph in England: and with all friends of the United States 
of America or of foreign nations who may be joining with 
you. I never can regard the United States of America as 
a foreign nation, and with the Atlantic cables connecting 
us, the natural bond is strengthened and rendered practi- 
calina thoroughly beneficent manner. It would have 
given me muca pleasure to be with you all this evening, 
and as the next best to that, 1 gladly seized the oppor- 
tunity afforded me by our good friend Mr. Ward in thus 
speaking to you by cable my hearty congratulations, and 
the pleasure it gives me to join with you in the lo) al com- 
memoration of the double jubilee. 

A cable message from Mr. W. H. Preece ran as follows: 

I regret I cannot be with you in body asI am in spirit. 
Britons all over the world rejoice this week in our sov- 
e.eign’s long life and happy reign; but we telegraphers 
duplex this jubilee, for while it excites our love and loy- 
alty, it also enables us to celebrate the fiftieth anniversary 
of the birth in England of the means whereby we live. 
The jubilee of the connecting link of the great Anglo- 
Saxon race is one of the most important events of the 
Victorian era. May this never be broken. God bless our 
Queen. 

Mr. Thomas D. Lockwood sent the subjoined telegram 
from Boston: 

Regret that previous engagement prevents my presence 
with you. In faith, I am liketo greet. May continued 
advance attend the science which, founded by Gilbert in 
the reign of Elizabeth and extended by Hawksbee in the 
reign of Ann, has achieved the chiefest victories in the 
work of Faraday, Henry and your noble selves, during 
the fifty years of Victoria’s reign. 

Mr. J. R. Beard read the following from South Amer- 
ica: 

The officers and staff of the C. & 8. A. Tel. Co., the 
West Coast of America Co, and the Transandine Tel. Co., in 
Central and South America, cordially join me in wishing 
success to the commemoration of the fiftieth anniversary 
of the inauguration of the telegraph in England which you 
celebrate this evening in New York. 

We salute the fraternity. May our -cables and our 
friendship never be interrupted.— Pescod Chorillos, 

Letters of regret for absence were received from Mr. Leo 
Daft, Mr. Edward Weston and others. 

The celebration did not close till the small hours of the 





FIG. 6.—DAFT OVERHEAD TRAVELER. 


morning, and was altogether of the most enthusiastic, 
enjoyable and memorable character. 
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Virginia.—The Portsmouth Gas Company and the Norfolk 
Gas Company of Virginia, have both recently concluded to go 
into the electri¢ light business, and bave adopted the American 
system of electric lighting. President McElbenny, of Philadel- 
phia, and Treasurer Marsha!l, of Portsmouth, were in New York 
last week and closed a contract with the American Company for 
100 lights for the Portsmouth Company. The Norfolk Gas Com- 
pany is to install 200 lights. 
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The Lamson “Store Service” in the Telegraph 
Operating Room. 

All the uses of new ideas and inventions do not at once 
suggest thggnselves; in fact, the originator of a time or 
labor saving device is often astonished to find that an em- 
ployment he had not thought of has been found for it, and 
that the new field is more extensive and profitable than 
the one for which he intended it. Instances of this kind 
are familiar to most of us, and now another exemplifica- 
tion has been given in the adoption for rapid transmission 
of messages inthe operating room, of the “carrier” or 
‘‘cash” service of the large retail stores. As 
is well known, in this service a carrier traveling 
on a steel wire is propelled by the tension of a rubber band 
from the counter or table to the cash desk, or home station, 
and back again, thus materially expediting the work, 
lessening the noise and obviating the confusion incident 
to the old system, in which scores of noisy and agile boys 
and girls were kept busy flying to and fro. The success 
of this system, as put in operation by the Lamson 
Store Service Company, of New York City, arrested 
the attention of Mr. Milton F. Adams, a well-known tele- 
graph ‘‘ old-timer,” who saw at once in it great possi- 
bilities for the work of the operating room. Know- 
ing how great were the delays in getting messages 
from desks at one end of a large operating 
room to those at the other end, he was quick and shrewd 
enough to see that the ‘‘ carrier ” could be made to relieve 
the “ pick up” boys of the hardest and least satisfactory 
part of their work. He at once proceeded to see 
whether his ideas could not be given a trial, and 
at the very outset received the support of. President 
D. H. Bates. of the Baltimore & Ohio Telegraph 
Company. With the permission, and following the sug- 
gestions of Mr. Bates, eleven .‘‘ stations” were fitted up 
last year in the old main operating room of the Baltimore 
& Ohio Telegraph Company, at 63 Broadway. 
The success was instantaneous, and on the removal 
of the company to its fine new headquarters at 
Broadway and Canal street, the operating room was 
laid out with special reference to the carrier system, 
which allowed the distributing desk to be placed at one 
end of the room instead of in the middle. Meanwhiie the 
Western Union Company, following the initiative set by 


one or two seconds. The distributing clerk then places the 
message in its proper receptacle on the desk, whence 
it is taken by the “home” station attendant, placed in 
another carrier and sent to its destination over another of 
the radiating aerial tracks. This operation takes less time 
than is required to read the last sentence, describing it. 
Formerly, as our telegraphic readers are aware, the ‘‘ pick 
up” boy would take the message at the wire desk, and 
walk with it to the distributing table, or vice versa, 
and would thus traverse many miles of floor 





AN IMPROVED PUSH BUTTON 


in the course of the day. The time consumed in this way 
led to delay in the handling of messages, and sometimes 
one might see several messages lying on the distributing 
table awaiting attention, even while the operator for 
whom they were intended sat at his desk idle, 
pending the arrival of busivess. Now it is a very rare 
thihg to see more than three or four messages lying on 
the distributing table or to find a boy with as many as 
half a dozen in his hand. The saving of time to the office 
and to the public is remarkable. As for the boys, it may 
be said that although they are kept in constant activity at 
their stations, receiving and dispatching message-laden 
carriers, they are not so tired at the end of the day as they 
once were, because they have practically no walking to do. 

The equipment of an operating room with the system is 








the wooden base by which the latter is attached to the 
“wall. The consequence is that to attach the base to the 
wall one of the small screws which holds down the con- 
tact spring has to be removed, so that the spring can be 
turned aside in order to fully expose the screw hole. The 
removal of the small screw and its reinsertion take 
time, and are difficult in many situations. To obviate the 
difficulty, Messrs. Hazazer & Stanley, of this city, have 
recently designed the arrangement shown in the accom- 
panying illustration. 

In this, it will be seen, the contact spring has a slot 
encircling one of the screws. By this method of con- 
struction, the spring can be turned aside by a mere loosen- 
ing of the small screw. The position then occupied by 
the spring is shown in dotted outline in the illustration. 
The screw hole to the right is then exposed. When the 
base is attached, the spring is turned back and fastened 
down with a turn of the small screw. 
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Operating the Deprez Mirror Galvanometer. 
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To the Editor of The Electrical World : 

Sir: Will you be kind enough to give an explanation of 
the ‘“‘ why and wherefore” in using a Deprez mirror gal- 
vanometer to measure volts and ampéres, as described in 
the Electrician and Electrical Engineer for February, 
1885, page 58. I do not quite see through the method. I 
have made a galvanometer of that style and it works 
beautifully. 

In the article referred to, it says: ‘‘Insert 1,000 ohms 
in circuit with the galvanometer. Take reading right and 
‘left. * * * A shunt is adjusted to cause a deflection 
of 534 millimetres on either side of zero, making a total 
107 mm.” (It says first to use a standard cell of 1.07 volts.) 
Then it continues: “1 mm. deflection will be caused by 
1.200.” (I suppose that means 3}, of a volt.) ‘* Now sub- 
stitute another cell, take reading right and left, add them 
and divide by 100, which will give the E. M. F. of the cell 
directly in volts.” 

If you can make this any plainer to me, I shall be ob- 
liged. R. L. GUION. 

Evmira, N. Y. 

ANSWER.—The deflections to the right and to the left 





are added merely to obtain an average of two read- 
ings and to eliminate the errur of the possible unequal 
_ deflections on the two sides. The adjustmeni to a total of 





LAMSON “STORE SERVICE,” WESTERN UNION OPERATING ROOM, NEW YORK CITY.: 


Mr. Bates, made arrangements for the adoption of the 
system, and in its operating room, at 195 Broadway, it 
now has no fewer than 60 stations wurking smoothly and 
successfully, as illustrated in the cut " herewith. 
Some of the wires run from the home station up into the 
commercial news department, but though the incline is 
quite marked, the impulse given to the carrier by the 
‘* catapult” rubber band is more than sufficient to carry it 
with ease and rapidity over the longest and most slanting 
wire in the system. 

The modus operandi of the system is very simple, yet 
extremely interesting, and the appearance of animation 
created by the fluttering in mid air of the carriers is not 
ovly pleasing but in harmony with the busy clatter 
of the keys and sounders. The causes that conduce to the 
economy of time in the distribution of the messages are 
various. The message is taken from the desk slip by 
the ‘“‘pick up” boy and placed by him in the nearest 
carrier, and the carrier being started over the slender steel 
wire—about No. 14—it reaches the distributing table in 


a comparatively simple matter, the chief work consisting 
| in the disposition of the hangers for the wires. The appa- 
ratus, consisting of carrier, clip and rubber band, and of 
the locking mechanism, to hold the carrier at each end of 
| the wire, is not liable to get out of order and can be readily 
repaired. 

This use of the system suggests yet others, but with 
them we have nothing now todo. We need only to com- 
mend the foresight of Mr. W. 8S. Lamson, General Mana- 
ger of the Lamson Company, in adapting his apparatus to 
the telegraph office and commercial exchange business, 
where it undoubtedly has a new field of usefulness alto- 
gether apart from that for which it was primarily de- 
signed. 
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An Improvement in Push Buttons, 
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Many of our readers who have put up push buttons have 
no doubt been caused annoyance from the fact that the 
contact springs, when in position, cover the screw holesin 





107 mm. with a standard cell of 1.07 volts is made 
merely for convenience in calculation, as every millimetre 
of total deflection will then evidently correspond to yh, 
volts, or every millimetre of deflection on one side only 
will correspond to y% or gy of a volt, not to sh,, as 
stated in the article. Every millimetre of double 
deflection corresponding to ,}, volt, it is evident 
that the double deflection in millimetres for any 
other cell when divided by 100 gives the E, M. F. 
in volts. The deflections are supposed to be directly pro- 
portional to the volts. For another instrument with a 
different magnet, coil, scale, or scale distance, a different 
deflection might have to be taken for the standard cel) in 
order to make the calculations equally simple. The cur- 
rent measurement is based on Ohm’s law; for a given 
resistance in the main circuit, the current in ampéres is 
proportional to the volts at the terminals of that resist- 
ance. The adjustment of the galvanometer shunt having 
been made that one volt gives 100 mm. double deflection, 
it is evident that for a resistance of one ohm in main cir- 
cuit one ampére of current will give 100 mm. when the 
galvanometer is connected to the terminals of the one ohm 
resistance. Any other current in ampéres will, therefore, 
Be Lequs) - the deflection in millimetres divided by 100,— 
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Pendulam Fxperiments. 





The famous experiments which Foucault made in the 
year 1851, at the Pantheon, are now being repeated ona 
larger scale by some physicists, at the tower known as St. 
Jacques, in Paris. The pendulum employed consists of a 
steel wire 35 mils diam., nearly 130 feet long, and a 
copper sphere for a bob weighing a little over hal? a hun- 
dred weight. The excursions of the pendulum are marked 
on a zinc table 13 feet in diameter, and the line, traced by 
u gold pencil attached to the under side of the bob, will 
be marked on sensitized paper by an electric current. The 
experiments will be continued for several months, and 
have for their ubject, says Industries, the revision of 
Foucault’s experiments, the verification of the usual 
formule used in the theory of the pendulum, and the 
demonstration of the earth's daily rotation in the way 
originated by Foucault. 
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A New Vibrating Bell. 


The accompanying illustration represents the new vibrat- 
ing bell lately brought out by the Cleveland Electric Sup- 
ply and Manufacturing Company, of Cleveland, O. The 





A NEW VIBRATING BELL. 


magnets are firmly mounted on an iron base and the vi- 
brating armature is fixed to a German silver spring, the 
prolongation of which also constitutes the contact spring. 
The adjusting screw is tipped with platinum and bears upon 
a platinum contact soldered to thespring. The bell is neatly 
finished throughout. 
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*Is Elec'ricity Matter ?’’* 
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BY J. ZACHARIAS. 


Tue ELectTRICAL Wor LD of New York and the London 
Electrical Review publish a letter by Mr. Carl Hering wit): 
the above title. Toward elucidating the question here put 
forward I venture to supply the subjoined small contribu- 
tion. As I explained as far back as 1885 in the Vienna 
Zeitschrift fuer Elektrotechnik, the plexus of phenomena 
to which we apply the collective term “ electrivity” cannot 
be either solely energy or solely matter, but it must by all 
means consist of energy and matter, and for this reason— 
because any force stands in need of a medium (a lever or 
a connecting link) by means of which it can work. Force 
without matter is inconceivable. It is surprising that this 
fundamental law of the working of the universe seems 
unknown to the author. 

Herr Aurel Anderssohn, president of the Physical As- 
sociation of Breslau, and I, have, setting out from the 
researches of the astronomer Angelo Secchi, of Rome (see 
his work, ‘‘ Les Forces Physiques”) conducted experi- 
ments for years, and have finally published our resulting 
views, both in the ‘‘ Annals” of the above-mentioned asso- 
ciation and in the journal Natur, conducted by Karl 
Miller, of Halle. 

The above-named association endeavored in 1871, in the 
first place, to demonstrate the so-called attractive force of 
the earth. The attempt did not, however, succeed in any 
manner, On the contrary, the conclusion was reached 
that gravitation can consist only in the reciprocal pressure 
of the heavenly bodies upon each other, and that this 
pressure is propagated in space by means of an exceed- 
ingly subtile matter which we call ether. According to 
this conception the electric current is nothing but the flow 
of the ether in the metallic conduction. The plus or 
minus pressure forms respectively positive or negative 
electricity, and the inexhaustible mass-pressire of the 
numberless heavenly bodies existing in space supplies the 
fluid whose pressure, in certain of its manifestations, we 
call maynetism. 

This view is very unwelcome to many professors, many 
of whom have scarcely yet digested Mayer’s theory of 
heat. How, then, can they already again teach a new 
theory? This seems to me the main reason why the 


° London Electr.cal Review, May 27. 








** ether theory” has hitherto found so few adherents, But 
t will and must find its way, because it agrees well with 
practice. It will enable our manufacturers to construct 
their dynamos with a clear knowledge of what they are 
aiming at, since they will no longer have to take an un- 
known agent into account. Does not Mr. G. Kapp’s calcu- 
lation with the aid of the lines of force fully involve the 
ether theory ? Our dynamos will become much simpler 
and cheaper as soon as we regard the cause of magnetism 
not as attraction, but universally as pressure from without, 
and thus arrive at new constructions. 

In my above-mentioned deduction of electric phenom- 
ena on the basis of the views of Secchi, Maxwell, Anders- 
sohn and others, I have, indeed, also declared that 
electricity consists of the matter of ether, and that it 
must be elastic, by reason of the aérial particles therein 
existing; but it appears plainly from the entire deduction 
that I designate as active principle the “ gravitation from 
above,” therefore force and matter. Although the mathe- 
matician Euler about 125 years ago, in his ‘‘ Physical Let- 
ters to a Lady,” and after bim many others, e. g., Zéllner 
and Edlund, have referred to the ether in this respect, Herr 
Aurel Anderssohn and I must be regarded as the first who 
have published this view in brief and compact form. 
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The Use of Electro-Dissolution in Chemical Analysis. 








The Chemical News has a paper by Mr. H. N. Warren, 
describing some results obtained by the use of electricity 
in chemical analysis: ‘‘ By placing iron boride at the 
positive pole with a platinum plate as the negative pole of 
a powerful battery, and using dilute sulphuric acid as 
a solvent, in twelve hours all the iron had dissolved, 
whilst the boron and other impurities were precipitated. 
A similar result was obtained with ferrous sulphide, 
whereas with silicon iron and phosphide of iron, zinc, etec,, 
the silicon and phosphorus respectively were only par- 
tially precipitated. In hydrochloric acid copper may be 
separated from arsenic, iron, zinc, etc., by electro-disso- 
lution ; and in ammonia, copper, silver, zinc, arsenic, and 
other alloys may be resolved into their constituent metals. 
Electro-dissolution has also been applied to the prepara- 
tion of unstable compounds, such as potassium ferrate, 
etc.” 
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Electric Lights in Laboratories. 

A short time ago, writes Mr. H. G. Torrey, of the U. S. 
Assay Office, in the Engineering and Mining Journal, I 
learned that one of the prominent smelting companies in 
this vicinity, in the equipment of its new laboratory, had 
omitted the incandescent electric light on account of its 
possible effect upon their balances by magnetizing and 
electrifying them. Although the Edison Company does 
all its weighing of meter zincs on balances which are 
close to their electric lights, I thought it might be interest- 
ing to some of your readers who are daily using delicate 
balances, and whose work may be injured by the slightest 
variation in the instruments employed, to know exactly 
what effect electric light currents have on delicate weigh- 
ing. To determine this, experiments were made under 








only when the potential is very high, and none whatever 
are noticeable with the very low potential of the incan- 
descent light current, 
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The Victor Turbiee for Driving D) namos. 
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The turbine water wheel is particularly adapted to the 
driving of dynamos for electric lighting, not only on ac- 
count of its steadiness of motion, but also on account of 
its high speed. It requires little gearing up to the speed 
of thedynamo. Among the turbines which have come 
into considerable use for this purpose is that of the Stuil- 
well & Bierce Manufacturing Company, of Dayton, O., 
one of their latest designs being shown in the accompany- 
ing illustration. The single turbine is mounted on a 
horizontal shaft, with flume, driving pulley and outer 
bearing, all placed upon a cast-iron bed-plate in a sub- 
stantial manner, ready to attach the supply pipe and 
draft tube. The supply pipe is designed to be attached 
to one end of the flume, but it can be arranged to attach 
to either side of the flume if preferred, closing the end 
with an iron head. A governor for regulating the speed 
of the wheel is shown mounted on the top of the flume. 


a a 
Local {‘ompanies to Make Their Own Carbons. 





The New York Times of June 23, publishes the following: 

‘* A meeting was held at 26 Broadway yesterday after- 
noon, which is of direct importance to electric light 
interests. The causes which led to it have been developing 
for many months. 

** The electric light industry, so far as arc lights are con- 
cerned, depends directly upon ‘carbons,’ which are two 
cylinders of pure carbon, whose gradual consumption 
as the electricity passes from the one to the other causes 
the hght. The consumption of these carbons by the 
various companies is at present in the neighbor- 
hood of 60,000,000 per year. They come in two sizes, 
seven-eighths of an inch and one-half inch in diameter, 
and for along time past the market has been supplied by 
two firms in Pittsburgh, three or four in Cleveland, and 
two in St. Louis. These companies two months ago 
formed a combination, and the combination took charge 
of all the factories. The price of carbons was suddenly 
and without warning raised from $10 to $12 per 1,000 to 
$20 and $25. 

‘* The result was temporary consternation among the 
electric light companies. Carbons they had to have, and 
none were to be had without paying the extortionate 
price. All their lighting contracts had been made on the 
ten-dollar and twelve dollar basis. Consequently they 


_have ever since been seeking a remedy. 


“It was known that only one raw material was good for 
much in making electric light carbons. This is the coke 
from petroleum and naptha manufacturing. Coal gas 
coke, though somewhat used, is much Jess valuable for 
lighting purposes than the other. It is harder, and in 
many of the systems cannot be used at all. Consequently 
the petroleum coke product was seen to be the key to the 
situation, 

“The electric light men got together and talked the mat- 














my supervision by Mr. Taylor, one of my assistants, 
Magnetizing effects were examined upon balances 
made by Becker, Troemner and Oeterling with 
uniformly negative results, and an examination of these 
balances showed that there was no iron or steel in their 
construction, with the exception of a minute steel pin at 
the stirrup and the steel knife edges. With the view of 
determining what the effect would be were there any 
considerable masses of iron in the construction, an iron 
wire about 1}.in, long, weighing 200 mg., was placed on 
one pan and exactly balanced. The current being passed 
above this wire and parallel to it, a very slight magnetic 
effect was produced when the distance did not exceed one- 
eighth of aninch, As itis impossible to run the conduct- 
ing wire closer to the balance than six inches, the magnet- 
ic effects, even though there beiron in the construction 
of the balance, are inappreciable. The electrifying effects 





of static electricity are produced by dynamic electricity 





VICTOR TURBINE FOR DRIVING DYNAMOS. 


ter over, The proposition was to take the entire petroleum 
cake product of the Standard Oil Company and manufact- 
ure carbons for themselves. Everybody was found to be 
in favor of the movement. One company subscribed for 
1,000,000 carbons per month. Others subscribed for from 
200,000 to 500,000. The subscriptions were all upon the 
basis of the old rates, the cost of the larger size not to ex- 
ceed $15, and the smaller in proportion. Then a commit- 
tee was appointed to confer with the Standard Oil Com- 
pany, and the conference was held yesterday. 

‘* The electric light men were represented by J. F. Mor- 
rison, presidentof the National Electric Light Association, 
the Baltimore Brush Company, and the Baxter Motor 
Company ; A. J. De Camp, secretary of the ‘Philadelphia 
Brush Company ; C. A. Reinhart, the Baltimore capitalist, 
and others. The company’s figure for its entire coke 
product, 20,000 tons per year, was set at $8 per ton, or 
$160,000 perannum. The electric light syndicate con- 
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sidered the offer and will accept it as soon as the various 
parties interested it their syndicate can signify their assent. 

** This will effectually destroy the businesss of the Western 
companies, It will cut off their supply of raw material, and 
leave them na way out of their dilemma, since, while the 
Electric Light Carbon Syndicate will probably use not 
more than a third of the coke product, they will still con- 


trol it all. The newcarbon factory is to be in this city.” 
—_—____ > oe @ 0+ @ —--____— 


NEW YORK NOTES 


OFFICE OF THE ELECTRICAL WORLD, } 
NEw YorK, June 20, 1887. | 


I find inthe New York Graphis of Juue 17, some interesting 
points about the American Electric Manufacturing Company. 
The article says: ‘‘ The energy with which Edwards H. Goff has 
advanced the interests of the American Electric Manufacturing 
Company, and his sagacity in urging a combination of gas and 
electric Jighting, met with their reward at the annual election of 
trustees yesterday. Such was the confidence of the stockholders in 
Mr. Goff’s management that he was intrusted with the proxies of 
85 per cent. of the entire capital stock; and the board of trustees 
may be, therefore, regarded as of Mr, Goff’s selection. The im- 
portance of the new names introduced in the new board also in- 
dicate the confidence of leading men and large stockholders in Mr. 
Goff. The new members of the board of officers and trustees are 
the following : W. K. Camp, manager of the New York Clearing 
House; Hon. C. Foster, ex-Governor of Obio, and Gen. J. B. 
Gordon, Governor of Georgia. 

“The report of the Treasurer, Co'onel William A.Stedman,was 
received with much satisfaction by the stockholders, and the finan- 
cial results of the past year were accepted with expressions of 
the strongest confidence in the past and future management of 
Mr. Goff. The profits were shown to be $112,677.54. The com- 
pany paid in addition to the above sum two quarterly dividends 
during tae year, and wil) make quarterly dividends regularly 
hereafter. Among the assets of the company enumerated in the 
report was one of $922,676.59, chiefly composed of property and 
franchises of companies in various parts of the ccuntry 
which are using the American system of lighting and 
have American plants exclusively. The value of other 
machinery, dynamo3, lamps, etc., and stock subscriptions 
now due was found to aggregate over $500,000. The substantial 
condition of the company as shown by this report establishes it 
among the large dividend-paying manufacturing companies of 
this country, and make it the leading company in its line without 
any exception or doubt. The great feature of the American sys- 
tem as developed by President Goff has been the combination of 
the gas and electric lighting interests. It was a favorite theory 
of Mr. Goff from his first inception of the enterprise which h- 
now heads,” 

The Mankattan Watch Company, 71 Broadway, sole owner of 
the A. L. Parselle system of electric clocks, will, I understan , 
soon equip a big railroad—in this city--with the system. Mr. 
Parselle has several of the clocks running at the offices, 71 Broad- 
way, all with different forms of works. From the clockwork 
hangs a pendulum which is attracted at each returning swing by 
an electro-magnet below it. At the top of the pendulum spring is 
a lever which opens and closes the circuit at each new momen- 
tum. 


The New York Insulated Wire Company, 452 Broadway, J. 
W. Godfrey, general manager, arecn the alert, getting some very 
excellent orders in this section, and I hear that the demand has so 
increased that they have bad to add to their manufacturing 
facilities, part of the new plint being 30 braiders of the Rhode 
Island Braiding Machine Company’s make. 

Post’s ‘‘ Zero” metal for journal bearings, made by E. L. Post 
& Co,, sole manufacturers, 10 Peck Slip, New York, is evidently 
wiuning a very high opinion for itself among the large electrical 
manufacturing interests. Thus the Edison Machine Works report 
remarkable results as to the low percentage of friction shown by 
it in some severe tests made by the Works; and the Westinghouse 
Machine Company report their tests of metals, showing an aver- 
age of 70 per cent. more friction than the * Zero.” The point 
brought out by these crucial tests is one of more than ordinary 
importance to makers of dynamos, motors, etc. 

Mr. W. E. Gavit has issued the following: 

‘‘Having severed my connection with the Western Electric Com- 
pany and accepted the position of superintendent of outside con- 
struction with the Tucker Electrical Manufacturing Company, I 
am desirous of retaining the patronage so kindly extended to me 
in the past. The Tucker Electrical Manufacturing Company is in- 
corporated under the State laws of New Jersey, for the purposes of 
general electrical construction, and has the facilities, talent 
and capite enabling it to successfully undertake any electric 
equipment fr.m the largest electric light plant to a single call 
bell, at prices (quality considered) as low as a reasonably small 
profit will permit, This company having secured the sole agency 
for this and other States of the Mather system of electric lighting, 
both arc and incandescent, are prepared to promptly furnish sur- 
veys, estimates or any other particulars desired.” The Tucker 
Company has its offices at 35 Broadway. 

I learn that the Sprague Electric Railway and Motor 
Company is doing some important work in running 
heavy freight elevators, such, for instance, as that at the 
Union Stove Works, where the results have been so satisfactory 
that another equipment has been ordered for an adjoining build- 
ing. The Boynton Furnace Company have also been equipped 
for heavy freight, and the Palmer Manufacturing Company has 
ordered a motor plant for elevator and factory purposes, The 
Richardson-Boynton Company, Water street, are putting in 
motors for their elevators for stoves and furnaces, and A. 

Kramer, stamped goods, 62 Cliff street, is fitting out with motors 
for manufacturing purposes. All the parties I have mentioned 
above will use motors of from 10 to 15h. p. Mr. F. Adee, dealer 
in plumbers’ materials, Beekman street, has put in a 71¢ bh. p. 
motor. Van Houtin & Co., printers, Pearl street, are running 
their large cylinder presses with the Sprague motor, and Blanch- 
ard & Co., the jewelers, John street, have also a handsome plant. 
It will be seen from these notes and others that I have made re- 
cently that electric power is meeting with the utmost favor in 


NEW ENGLAND NOTES. 
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Boston, June 20, 1887. | 

The selectmen of Hyde Park, Mass., on the evening of June 18 
voted to contract with the Thomson-Houston Electric Company 
for a sufficient number of arc lights for use on the streets of that 
town, 

The following named gentlemen have been elected officers of 
the Woburn, Mass., Electric Light Company: President, N. J. 
Simonds; treasurer, B. F. Whittemore, and clerk, E. D, Park- 
hurst. The board of directors includes all of those just named, 
together with, viz.: 8. F. Trull, Leonard Thompson and C. H. 
Buss. 

Manager C. H. Thayer, of the Point of Pines Hotel, a popular 
resort near Boston, has purchased additional are light dynamos, 
and during this season will use electric lights in bis dining rooms, 
lobby, and on the piazzas. Last season, only a few electric lights 
were used on the hotel grounds ; this year, however, arc lights 
are to be used at all necessary points along the promenades, and 
it is said that Mavager Thayer is determined tu make the electric 
illumination and the electric railway (between the hotel and 
wharf—a distance of half a mile) the chief attractions at ‘‘ The 
Pines.” : 

A private dispatch from Woonsocket, R. I., gives the follow- 
ing : ‘‘ The Woonsocket Electric Light and Power Company has 
purchased the Bernon mills (in that city) which hereafter will be 
occupied in part by the new owners, and the upper floors rented 
for manufacturing purposes, It is said that the company will now 
be able to save $5,000 a year in the running expenses of its plant 
owing to present water power facilities.” 

It is reported that the Pittsfield, Mass., Electric Illuminating 
Company has decided to adopt the Westinghouse alternating sys- 
tem to take the place of the direct current system of incandes- 
cent lighting which it has been using for nearly a year. It is also 
stated that this company has received the contract for lighting 
the streets of the city of Pittsfield with incandescent lamps of 25 
candle-power, and that it is preparing to run a circuit to Lenox, 
Mass., a distance of six miles. 

A dispatch from North Adams, Mass., dated June 14, to the 
Boston Herald, reads as follows : A corps of men from the West= 
inghouse Electric Light Company, of Pittsburgh, Pa., is getting 
ready to light the Hoosac Tunnel by electricity. There is a little 
over four wiles of space to be covered, and the power is obtained, 
for the present, from water power of the Glen pulp mill at the last 
portal of the tunnel. The framework upon which the electric 
lights hang is supported by wedges of bar iron driven into holes 
drilled in the sides of the rock. Incandescent lights are used, as 
arc lights are impracticable because of the dripping water. It 
will require at least 400 lights, and, if the experiment is success- 
ful, Hoosac tunnel will be for the first time as bright as day, and 
trains passing through will not be obliged to carry lighted lamps 
in day time. 

Greenfield, Mass., is to have a’ fire-alarm system. On June 16, 
a committee was chosen at a meeting of the citizens to investigate 
and report as to the best fire alarm system to be adopted by the 
town. 

The Boston Electric Club bas now organized. The officers are 
as follows: President, Frank Ridlon; first vice-president, W. J. 
Hammer ; second vice-president, H. B. Hosmer; third vice-presi- 
dent, H. J. Pettengill; fourth vice-president, Thos. D. Lockwood : 
secretary, Allen V. Garratt; treasurer, Herbert H. Eustis; 
executive committee and board of managers, C. M. Ramson, 
S. E. Barton, B. S. Flander, A. F. Mason, Fred. J. Sawyer,W. J. 
Denver, Thos. Roche, —. Woodworth, John D. Gould, E.W. Kice, 
Jr., A. F. Upton, C. J. H. Woodbury, Wm. Brophy, W. I. 
Barker, F. M. Gilley; membership committee, A. H. Chapman, 
M. M. M. Slattery, Alexander Robeson, Suel Smith, J. T. Moriar- 
ty; entertainment and reception committee, P. H. Alexander, R. 
F. Ross, Dennis J. Kerne, F. A. Gilbert, Samuel Sias, J. E. Tal- 
bot, Geo, W. Adams. 

The Boston Sunday Record, June 19, under heading of finan- 

cial news, bad the following : Bell telepbone has not weakened 
much since the opening of the government suits at Boston, nor 
have the despatches frum Washington, pretending to state the 
position of the Supreme Court prior to the announcement of the 
Court’s decision, had any considerable result. Holders have 
something substantial to look forward to, which should sustain a 
good market price, in the shape of the extra dividend. There is 
some talk of a 6 per cevt. dividend. 
It is authoritatively stated ‘‘ that a company is soon to be or- 
ganized at Portland, Maine, to be known as the Fiburate Manu- 
facturing Company.” My informant further said *‘ that this 
company will manufacture battery jars from wood pulp for elec- 
trical purposes, under the patents of Charles Alva Brown.” 

A New York dispatch to the Boston Globe reports that a party 
identified with the people in the Baltimore & Ohio telegraph 
‘*deal” says: *‘ Matters are so far advanced that the consumma- 
tion of the deal will probably be announced next week. Mr. Jay 
Gould could tel all about it if he would. The relations of the 
Western Union and Baltimore & Ohio will then be better under- 
stood. It is intimated that a new company may be formed to 
operate the combined telegraph system. This will probably em- 
brace the features of a telegraph trust. Details are, however, 
withheld.” 

The same paper contained the following: ‘*A Little Rock spe- 
cial says that the tines, instruments, etc., of the Arkansas Tele- 
graph Company, op:rating tetween Little Rock, Pine Bluff and 
Hot Springs, have been sold under an execution of the St. Louis 
& Iron Mountain road.” ; ee 


PHILADELPHIA NOTES. 


PHILADELPHIA, Pa., June 20, 1887. 
Competition in the building of houses on speculation has been 
carried to such an extent this season that some of the extensive 
builders have eyhausted almost every scheme to make their houses 
attractive to intending purchasers, and they are constantly on the 
lookout for new ideas in order that they may make quick sales of 
the rows of houses erected during the season. Many of them are 
now fitting up these new dwellings with all the modern electrical 

















this city. WwW. tr. 


attachments, such as electric gas lighters, push buttons, window 








and door burglar alarms, matting, etc., which, when done on a 
large scale, adds but a trifle to ths cost of the structure, but adds 
considerably to the attractiveness and selling price. Some of the 
builders are even putting in combination gas and electric light 
fixtures, thus making the places about as complete as couid be 
imagined. By having the work done at the time of construction, 
a more satisfactory result is obtained than if these ‘“‘ extras” were 
put in after the building hzd been finished, and it will probably 
be but a short time before a house without these modern conven- 
iences will be classed as ‘‘ out of date.” 

Several of the wealthier class who populate North Broad street 
and other aristocratic thoroughfares, and whose mansions were 
constructed years ago, are having isolated incandescent plants 
put in to take the place of gas entirely. 

The change announced by the Keystove Electric Light and 
Power Company from are to incandescent lighting has taken 
place, and none but incandescents are supplied from their conduit 
system. At the Press newspaper office they have three 150 candle 
lights in a group, and'they attract much attention on account of 
their extreme brilliancy. What the financial result of the change 
will be I have not yet been able to learn, although it was stated 
that the move was made as a matter of economy. 

Every morning newspaper office in the city is now supplied with 
the electric light throughout—the Record, Ledger and Inquirer 
maintaining isolated plants. 

Great interest is manifested in the forthcoming national electric 
light convention, to be held at Boston, and it is probable the 
Philadelphia delegation thither will b2 a large one. 

Some of our locel manufacturers have alrealy secured space in 
the electrical display of the American Institute Exhibition, to 
be held in New York. 

The new civil service regulations have been adopted by the Mu- 
nicipal Executive Board, and under it all future applicants for 
appointment or promotion are required to undergo a rigid exami- 
nation in various subjects. 

Each of the seven departments will have a board of three ex- 
aminers; and these will cover the evtire list of city appoictments, 
excepting professional experts, and a few others. The examina- 
tion of electricians and telegraphers under schedule 5, ‘will be 
made with the assistance of an experi selected by the Board of 
the Electrical Bureau. The subjects and their relative mark 
values will be as follows: Penmanship, 10; spelling, 10; techni- 
cal knowledge, 40; experience, 20; and brevity and perspicuity 
in the statement of facts, 20—total, 100. The working of the 
new rules is expected to result in great advantages to the city in 
securing to it the services of competent employés in every branch 
of the service. E. 








WESTERN NOTES. 


Kansas City, June 18. 

Perhaps nowhere in the West is there more activity disp!ayed 
than in the telephone industry at Kansas City. The Missouri & 
Kansas Company seems to have endless possibilities of develop- 
ment, It is now building the following extra-territorial lines : 
Topeka to Wamega, 48 miles, No. 9 hard-drawn copper wire ; 
Wichita to Kingman, 48 miles; Kansas City to Lee Summit, 20 
miles, The Kansas City exchange has increased its average net 
gain to 74 monthly. It is a good indication of the business pros- 
perity in this territory that all of the exchanges show an increase 
from month to month. 

In previous issues of THE ELECTRICAL WORLD attention has 
been called to the sale of the Henry electric road in Kansas City. 
My best advices at that time were that the road would cease 
operations as an electric road under the existing conditions, but I 
find that the purchasers have decided, very wisely, to continue the 
use of electricity, and are now running three cars a day. This 
number will be added to as soon as the manufacturers can com- 
plete orders already given. 


THE TELEGRAPH. 

A Telegraph Trust.—There have been numerous? reports on 
Wall street with regard to new movements in the telegraph busi- 
ness. One of the most important is to the effect that the various 
telegraph interests are to be placed in charge of a trust, and that 
a meeting of those most interested has aJready been held to con- 
sider the plan. Another is to the effect that the Western Union 
and Baltimore & Ohio are to effect a combination ; and yeta 
third says that Mr. James Gordon Bennett bas disposed of his in- 
terest in the Commercial Cable. All of which ‘ remains to be 


proved,” as does also the furtner rumor that the Bell Telephone 
Company is to be included in the *‘trust” plan. 


THE TELEPHONE, 


The Telephone Company, Venezuela.—Some details 
were given in these columns last week as to the extraordinary 
plans of the American Telephone Company, Owing to revela- 
tions since made, Mr. T. W. Tyrer, who was the organizer of the 
company, has resigned bis position init. The company proposes 
to use the Emmner telephone. In view of the fact that previous 
concessions for telephones in Venezuela have been made, it does 
not seem likely that the company will have many opportunities 
of doing business there. 


PHE ELECTRIC LIGHT, 


Macon, Ga., is to have a station for incandescent lighting. 

Little Rock, Ark.—The Little Rock Electric Light Com- 
pany is to erect a new station for its plant, 

Cambridge, Mass.—The Cambridge Electric Licht Com- 
pany took orders for 647 incandescent lamps during May. 

Salisbury, N. C.—Mr, W. H. Wright, of the Brush Electric 
Company, has been closing negotiatious for a plant at Salisbury. 

Denver, Col.—The Edison Electric Light Company of Den- 
ver has given an order for 600 h. p. of Heine safety water-tube 
steel steam boilers. 

The Thomson-Houston European Office.—The general 
European office of the Thomson-Houston International Electric 
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Company, Mr. J, F, Meech, isnow in the new Singer Building, 
Adwiralitat s:rasse and. Michaelsbriicke, Hamburg. 


Saratoga, N. Y.—The combination of gas and electric light 
in Saratoga is proving very popular. The American system of 
electric lighting is in use, and it is understood that the gas com- 
pany is now contemplating a large increase of American ap- 
paratus, 

Storage Batteries in New York.—The New York Isolated 
Accumulator Company, having offices in the Telephone Building, 
Cortlandt street, is a recent local organization, to develop the 
storage battery field. It will furnish the cells of the Electrical 
Accumulator Company. 


The Glens Falls Gas Light Company, of Glens Falls, 
N. Y., adopted the American system of electric lighting some 
months ago. The combination has proved so popular with the 
people of Glens Falls that the gas company bave given an order fur 
doubling the quantity of their American apparatus. 


Sweden.—Abvut three months agoa plant of the American 
system of electric lighting was shipped to Gothenburg, Sweden, 
where it has been in competition with other Yankee ar- 
paratus. The plant has given such perfect satisfaction that an 
additional plant bas been ordered from the American Company in 
New York. It bas already been shipped. 


Train Lighting by klectricity.—The vestibule Pullman 
cars runnipvg on the Pennsylvania road between New York and 
Chicago are now brilliantly and successfrty lighted by electricity, 
the storage batteries of the Electrical Accumulator Company 
being used. The entire Pullman service of the Pennsylvania 
road is now, it is stated, being equipped with this system. 


In Knitting and Silk Mills.—Mr. E. G. Bernard, agent 
for the Sawyer-Man Company, bas just sold plants of 150 incar. 
descents to the Union Knitting Company, Hudson, N. Y.; Helvetia 
Silk Mill, Paterson, N. J., 150 lights, and W. Miesch, silk mill. 
Paterson, N. J., 1.0 lights. Although this is normally a dull 
season in lighting business, Mr. Bernard finds no cause for com- 
plaint. 

Santa Ana, Ca!.—An electric light company bas been formed 
at Santa Ana, to furnish electric lights for the Santa Ana valley, 
including the towns of Santa Ana, Orange, Tustin, Anaheim, 
Buena Park, and Fullerton. The company propose to use water- 
power from the Santa Ana River under a fall of 75 feet. The 
directors are R. E. Blee, 8. C. Culvery, P. Vandermulen and 
W. M. Martin. 

Fire in Cieveland.—A special dispatch of June 18 from 
Cleveland says: ‘‘The Globe Carbon Works, Cleveland, Ohio, 
were destroyed by fire yesterday. The establishment was situ- 
ated in the eastern part of the city, and a large number of men 
were employed, some of whom escaped with difficulty, so fiercely 
did the fire burn. The loss will reach $25,000, and is almost 
covered by ins urance.” é 

Australia,—The American Electric Manufacturing Company 
are extending their business to Australia. A complete plant, with 
engines, dynamo machines, lamps, boilers, wires and other appa- 
ratus was shipped last week for Sydney. An American plant is to 
be immediately installed there. A company has been organized 
with a capitalization of half a million of dollars to control the 
American apparatus in Australia. 


Fort Worth, Tex.—The charter has been filed of the Edison 
Light and Power Company, of Fort Worth, with a capital stock 
of $50,000. The incorporators are 8. Hunter, I. W. Schuber, I. 
G, Watkins, T. F, Crunise and Max Elser. The company will do 
a regular central station business, with a capacity of 2,000 c. p. 
lamps. It is proposed to have the plant in operation and supply- 
ing light by the beginning of September. 

Canada,.—The American Electric Manufacturing Co. report 
large sales of apparatus of the American system in Canada. So 
much encouragement bas been received by the company from 
that quarter that they have decided upon establishing a factory 
for manufacturing the entire American apparatus in the city of 
Montreal. It is understood that some of the most prominent 
gas companies in the Dominion are to join the American com- 
pany in this enterprise. 

Electric Train Lighting.—At the closing monthly meet- 
ing and dinner for this season, of the American Institute of 
Electrical Engineers, to be held at M artinelli’s, 136 Fifth avenue, 
on June 28, at 6 Pp. m., Mr. G. W. Blodgett, the well-known 
electrician of the Boston & Albany Railroad, will read a paper 
on ** Electric Train Lighting.” The subject is one of first-class 
interest and importance, Mr. Blodgett has made it a special study, 
and has of late been occupied in fitting up a number of cars on 
the road with accumulators for lighting. Ticket; for the dinner 
are $1. All information on the subject can be obtained from Mr. 
R. W. Pope, Secretary, 16 Dey street. 

Lowell, Mass.—The report of Mr. John H. McAlvin, treas- 
urer of the Middlesex Electric Company for the year ending May 
31, shows the company to be in good shape. It has in use 805 
arcs, 91 on poles in streets, and 214 in stores, offices and public 
buildings. The earnings for the year have been at the rate of 
11\¢ per cent. on the,shares issued and over 9%{ per cent. on the 
total capital stock. A dividend of 6 per cent. for the year has 
been paid. The company has now over 100 incandescent lights 
in use, and besides extending its incandescent business is going 
into the motor industry. 

Woodland, Cal.—The Woodland Democra* of recent date 
gives a very interesting account of the Thomson-Houston station 
in that place, conducted by the general manager, O. I. Cheney. 
About 90 arcs are furnished, the two dynamos being drivea by 
an Armington-Sims 60 bh. p. engine. The brick station is 
about 30 x 60 feet, 20 feet high, and divided intotwo rooms. It 
has all the modern fittings and equipments, and is evidently well 
conducted. The company has already in contemplation the sup- 
ply of incandescent lights. Mr. W. W. Brownell is president; 
Mr. Amos Gable, vice-president; C. W. Bush, secretary and 
treasurer; and those gentlemen, with Messrs, G. D. Fisher and A. 
D. Porter, are directors. 

Fire in a Factory.—A destructive fire occurred last week in 
the factory of the United States Electric Lighting Company, at 
Newark, N. J., starting in one of the glass-blowinz rooms. The 
building was once a market and presented conditions very favor- 
able to a fire. The loss was over $200,000, all the incandescent 
lamp department, the office and the stock room beiug wiped out. 
Fortunately, the machine shops and the laboratory were saved, 


The factory was in full blast, under a heavy pressure of orders, 
and the delay in filling contracts may be serious; but a new fac- 
tory building was secured the day after the fire, and the prospects 
are that the company will ultimately rebuild on a more extensive 
scale on its fine lot, 300 x 400 feet. ‘The company has general 
sympathy in its misfortune, and its promptitude in going on with 
its work is the subject of much commendation. 


An Enterprising Western Village.—For about four 
months, Monticello, Minn., a town of less than 700 inhabitants, 
has been lighted with incandescent lights. Not only are the 
stores and streets thus illuminated, but also the churches and 
private residences. The town is over a mile in length, and nearly 
half a mile wide, and is very much scattered, and yet all inhabit- 
ants are within reach of the new illuminant, which is giving the 
utmost satisfaction. The station is at the extreme end of the 
town, and until recently the dynamo has been run from an ordi- 
vary farm engine, and with excellent results tco. A Watertown 
automatic engine has lately been put in. The plant is now run 
with wet sawdust, the hundred 30-c. p. lights requiring only one 
wagon load for a night’s run, costing nothing except for hauling. 
The system used is known asthe Heisler, and the plantison a 
good paying basis. W.F. Brown is general manager. 


APPLICATIONS OF POWER, 


Baltimore, Md.—An electric railway is to bebuilt between 
Baltimore and Ellicott City. 

Seattle, W. T.—It is proposed by the Seattle Street Railway 
Company to adopt electricity as a motive power. 

Belleville, Ill.—The Citizens’ Street Railway Company in- 











3} tend making an extension and adopting electricity. 


Davenport, lowa.—The Davenport Central Street Railway 
Company is likely, it is said, to adopt electric motors. 

Windsor, Can.—The Windsor Electric Street Railway Com- 
pany, using the Van Depoele system, will put on another car. 


Astoria, N. ¥.—The Steinway & Hunter’s Point Railway 
Company is atout to adopt either the cable or electric motors. 


Cincinnati, Ohio.—It is proposed by the Cincinnati Railway 
Compauy to equip about 12 miles of electric railway this year. 


Coney Island.—The Coney Island Electric Railway Company, 
of Gravesend, N. Y., bas been incorporated by S. T. Dunman and 
others, with a capital stock of $100,000. 


San Jose, Cal.—The San José & Santa Clara Railway Com- 
pany are changing their road to a double track, 3 feet gauge, and 
are adopting electricity as a motive power. 

Hutchinson, Cal.—The whole of the street railway system 
at Hutchinson is to be equipped for operation by electricity, and 
the intended change meets with very general approval. 


St. Catharines, Ont.—The St. Catharines, Merrilon & 
Showell Stree+ Railway Company is equipping its road with the 
Van Depoele system, and expects to have it in operation by Sep- 
tember. 

Atlanta, Ga.—The Street Railway Gazette reports that the 
Metrcepolitan Street Railway Company expect to put in an 
electric plant for their road ‘‘ as soow as they find something to 
suit them.” 

St. Joseph, Mo.—The Union Railway Company is to have a 
mile of track equipped with the Sprague system by the end of 
July. The prime power will be a steam engine of about 90 h. p. 
maximum. 


Wilmington, Del.—The Wilmington Street Railway Com- 
pany is about to build a branch road, 11¢ miles long, and will 
operate it by electricity, using overhead conductors. It is hinted 
that the contract has been placed with the Sprague Company. 


Binghamton, N. Y.—The Van Depoele electric street rail- 
way at Binghamton, owned by Mr. 8. M. Nasb, of Scranton, Pa. | 
has gone into operation very satisfactorily, furnishing one more 
conclusive demonstration of the fact that electric motors are 
preferable to horses. Overhead conductors are used. The road is 
4'¢ miles long and the round trip 1s made inan hour. The elec- 
trical work was done by Mr. E. P. Morris, who has put in several 
of the Van Depoele roads. 


Richmond, Va.—The local papers report the Union Pas- 
senger Company to be very busy laying its track for the 
Sprague electric railway. Thirteen miles of track are to 
be ready for use by October. There will be forty 16-foot 
ears, and the cars will run singly and in trains. An 
interesting feature is that Dr. Lee Burton’s electric heater 
will be given a test on the cars. Very great interest is manifested 
locally in the adoption of electricity for this long road. 


Cleveland Motors.—The Cleveland Electric Motor Com- 
pany, manufacturing the Stockwell motor, are very busy, ship- 
ping motors as fast as the factory can turn them out. Their 
shipments since May include orders for Kansas City, Des Moines, 
Topeka, St. Paul, Council Bluffs, St. Louis, Cincinnati, Louis- 
ville, New Orleans, New Bedford, Dayton, O., Boston, Philadel- 
phia, Lawrence, Mass.; Buffalo, Hartford, Providence, Syracuse 
and San Francisco, The San Francisco people are runving 350 
of the small motors on a 15-mile circuit from a 30-light dynamo. 
The organization there is called the Pacific Electric Motor Com- 
pany, and all its motors have been shipped since August last. 
The Cleveland Company are now negotiating for one 5-car and 
two 10-car electric railways. Mr. F. E. Pettingell has just 
returned from a very satisfactory trip through the Southwest, 
and Mr. Henderson reports good prospects for the motor in 
Canada. 








- PERSONALS, 


Mr. W. S. Elliott,a graduate of Cornell University, will 
represent the Sprague Motor Company in Kansas City, Mo. . 

Mr. Carl Hering has bad the degree of Mechanical Engi- 
neer conferred upon him by the University of Pennsylvania. 

Mr. W. H. Brenner, the superintendent of the Edison Com- 
pany at Cincinnati, bas been selected to go to Japan to install the 
Edison plant at the royal palace, Tokio. 

Mr. J. Potter, the treasurer of the Brush company, has been 








in New York receatly on his way to Princeton, his Alma Mater, 





to participate in the commencement exercises there. Mr. Potter 
reports the Brush company to be exceedingly busy in all its old 
and new departments. 


Mr. Anthony Reckenzaun, the well-known electrician, is 
now on a visit to this country and to bis brother, Mr. Fred Reck- 
enzaun, of the Electrical Accumulator Company. Mr. Recken- 
zaun’s high reputation and his many estimable personal qualities 
are such as to insure him the heartiest welcome from electricians 
in America. 

Mr. Thomas A. Edison is reported by those coming most 
directly in contact with him as being wonderfully improved in 
health. He has regained all bis wonted brightness of eye and 
elasticity of step, and is interested as of old in the most varied 
electrical fields of investigation. He is reported to be at work on 
two or three things of first-class importance. 

Mr. Jas. W. Crosby, late electrician to the Edison Electric 
Illuminating Company, of Boston, has taken the position of elec- 
trician of the St. Paul, Minn., Edison station, with increased 
responsibility. Mr. Crosby has already removed to St. Paul. 
He was connected with the Boston station from its start, and was 
widely respected at the ‘‘ Hub,” as well for his talents as for his 
modesty and genial manners. 


General E. 8S. Greeley, of «E.'S, Greeley & Company, was 
a very prominent figure in the great military demonstration at 
New Haven, Conn., last week, when the Soldiers’ Monument 
there, on the East Rock, was dedicated in the presence of one of 
the most distinguished and brilliant assemblages ever seen in the 
city. Generals Sherman, Sheridan, Terry and Hawley were 
among those present. General Greeley was the Marshal of the 
day, and the newspaper reports are unanimous in declaring the 
parade and review a perfect success in its details and manage- 
ment, 








MISCELLANEOUS NOTES. 


Boston Electric Club.—We are in receipt of the following 
dispatch: ‘‘ Boston Electric Club, fully organized, sends greetings 
to THE ELzcTricaL WorwD. (Signed) Frank Ridlon, president; 
R. F. Ross, secretary pro tem.” We are very glad, indeed, to 
learn that the club is so soon able to report itself in good shape, 
and extend it our warmest wis”es for its prosperity and success, 
Some details as to its organization will be found in our New 
England letter. 

Floor Push Buttons.—A lady friend of mine told me of 
her first experience with an electric bell. She was visiting the 
house of a gentleman widely known in the electric manufacturing 
business, and whose house is well fitted up with all the modern 
electric contrivances. My friend noticed that the servant never 
remained in the dining-room, but always appeared at the exact 
moment anything was required, without being summoned, as my 
friend suppcsed. She began to think the model servant girl was 
discovered, but one day the hostess was indisposed and my friend 
was requested to pour the coffee in her place, Everything was 
going swimmingly until my friend accidentally and unconsciously 
set her foot on the electric button fixed in the floor just at her 
feet. The servant came in and stood awaiting an order. My 
friend shook her head, and the maid departed only to return im- 
mediately and ask what was wanted. This occurred a couple of 
times, much to the lady’s annoyance, when her host laughingly 
explained things, and she found she had been ringing the bell 
ever since she had seated herself. —Chicago Journa l. 











BUSINESS NOTICES. 


Jordan & Gottfried, 208 Canal St., N. Y., carry a 
complete stock of iron and brass machine and wood screws, bolts, 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
in tubing, rod and sheet copper, brass, German silver, steel and 
iron wire, shafting, tools, etc. 

Carbons.—The business formerly conducted by E. C. Hawks, 
agent, will hereafter be conducted by the United Carbon Com- 
panies, office, room 90, Wilshire Building. Cleveland, O., who 
will endeavor to serve the electric light people to the best of their 
ability at all times. All communications should be addressed as 
above. 

Change of Partnership.—The partnership heretofore ex- 
isting in the firm of Sowdon, Elder & Wright, Boston, sole agents 
in New England for the American Company, has been dissolved 
by mutual consent. All accounts will be settled by Mr. Sowdon, 
at 197 Congress street, Boston, and Messrs. Elder & Wright can 
be found as usual at rooms 8 and 9, 131 Devonshire street, 
Boston. 











STOCK QUOTATIONS. 


The following list, compiled by Mr. W. H. Baker, member 
New York Stock Exchange, 16 and 18 Broad street, gives the 
current quotations of electrical stocks : 

June 22, 1887. 





TELEGRAPH. Bid. Asked. TELEPHONE. Bid. Asked. 
SAP 3 Mexican........+ 1K 1% 
Am. Tel. & Cable 76 7614 | *N.Y.& N.J.,. 86 92 
Cen. & So. Am.. 95 100 tees ealie vadkene eee aie 
*Com. Tel ..... Steed be lee ete New England.... 43g 44 
Oem NOON... ccacce soe es *Southern Bell.. 125 135 
*Inter.Ocean Tel... ...  . ..-- | ELECTRIC LIGHT. 

N. Y. Mutual.... 75 80 | SAm, Bleetrici..:.icccc veces 
Pac. & Atl...... 48 P.M oie nh ed bi cen vena M 
*Postal T. & C... ...20+ «+ «++ |*Brush Il}........ .....- 102 
South. & Atl 75 | *Consolidated.... ... es: tan 
W. U. Tel....... iy Mari EL. SER Op genera es 
W. U. Scrip. -+++ | *E@dison.......... 237 240 
W. U. Bonds, 1194¢ 120 *Edison Ill...... 98 100 
Mut. U. Bonds .. + | *Edison Jooleted. coat SAN 
*United States... ....2.  cecses 

TELEPHONE. 
int... 224 225 WEE Ee. oe b's sk ca vade 93 
Am. Speaking 110 120 MOTOR. 

Erie Ceocceesenvces « *Daft...... eeeee covce © eeeces 
*Hudson River.. ...... STIR, akicncs, bunker: oseees 





* These stocks are so seldom dealt in that it is difficult to give prices 
at which they can be bought or sold. The figures given are as near 
as can be ascertained. 
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MOST RELIABLE FOR DYNAMOS 


AND SWIFT-RUNNING MACHINERY. 


Warranted to run steady and smooth, and with- 
-out stretching. Write for particulars.and prices to 


CHARLES A. SCHIEREN & CO., 


MANUFACTURERS AND TANNERS OF 
Oak Leather Belting and Lace Leather, 
47 Ferry Street, New York. 





pid be Philadelphia, 86 Federal St., Boston. 








Prolonged s BRILLIANT gat. $5.00 UP. : 
Lite. 3 
: ai 
Contains no Battery. ’ c 
a) . 17 ENTIRELY MECHANICAL. 

Sure y 1, . Will Last | Years. 3 
N ; LIBERAL DISCOUNT 70 TRADE. is 

Tasuleion SS NO DISCOLORING. Tt 

= EMPIRE CITY 

NEW ILLUMINANT, NEW HOLDER, ELECTRIC C0., 


**14 DEY ST., NEW YORK. #< 


THE NEW PORTABLE 
DYNAMO GAS IGNITER . 


PRICES FROM! ' 
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~ANSONIA BRASS & COPPER CO. 


PURE ELECTRIC 


> COPPER WIRE, 


Bare and Covered, of Every Description. 
“ Nome” Bronze Tele raph and Telephone Wire. 


Warerooms, 19 and 2i Cliff St., New 


ork. 


actories, Ansonia, Conn, 








‘CHARLES A. CHEEVER, Prest. 





WILLARD L. CANDEE Treas. 


insulated Wires and Gables. 





CHICAGO BRANCH: 


1022 Opera House Building. 


{3 PARK ROW, 
NEW YORK. 








Alfred F. Moore, 


MANUFACTURER OF 


insulated Electric Wire, 
CORDAGE AND CABLES. 


a wt fg Line Wire, Field 
_— Wire, Armature 
ire, Office, Maguet 
and Annuncia- 
tor Wire. 


LEAD-INOASED WIRES AND OABLES. 


FLEXIBLE CORDACE, 
ANTI-INDUCTION CABLES. 


200, 202 and 204 North Third Street, PHILADELPHIA. 





ELECTRIC 
RUBBER. 


The latest improved HARD RUB- 
BER insulation in Sheet, Rod and 
Tubing. Telephone and Microphone 
Cases. Samples of 200 varieties of 
Battery Cells. 


Dental and Stamp Kubbers a Specialty. 
I desire Correspondence with Electrical 
Dealers and Manufacturers. 


HENRY JUNGE, 335 Broadway, N. Y. 
SOLE AGENT FOR HARBURG COMB CO. 








ELECTRIC 





LIGHT GLOBES) — 


MANUFACTURED . BY 


NEW ENGLAND GLASS WORKS, 
Senda for Price-List. 


BOSTON, MASS. 








FRANELIN 8. CARTER. Cuas. M. 


WILKINS. E. Warp WILKINS. 


—<—«_ Established 1867. 


PARTRICK & CARTER, 


MANUFACTURERS AND DEALERS IN 


Electrical Supplies for the ‘Telegraph, Telephone, Electric Light, Ete, 


No. 


114 So. Second Street, Philadelphia, Pa, 


SOLE PROPRIETORS OF THE 





ms 




















PATENT 





LE ANNGNCIATORS & BURGLAR ALARMS 


Batteries, Electric Bells, Push Buttons, Wire, etc. Electric Bell 
Hangers’ Supplies, Electro-Platers’ Supplies, Electro-Medical 
Machines. Experimental Apparatus, Electrical Novelties, etc., etc 


Send for Catalogues and get prices before purchasing. 
tay N. B, See our Illustrated Advertisement io next issue of this paper. 





HOLIDAY LIGHTNING. 


Our LECLANCHE FARADIC MEDICAL BATTERY is ofa new antl entizelyy abit 
design. It will make a handsume CHRISTMAS PRESENT that willnot only be gratefal 
on the day of its receipt, but useful throughout years of life afterward 
The LECLANCHE FARADIC is a new departure, and gvolds the oo a of all obnoxious 
acids that destroy the ae coe coy ds and make the constant handling of such 
medical batteries absolute on 
The LECLANOHE ePARADIC is simplicity itself, and in ordinary use will 







ae TURE OF A SINGLE PENNY FOR SUPPLIES. 
There is no zinc to raise or lower ; no finids to be renewed. It is always 
ready. and does not corrode when not in use, Its first cost. and the subse- 


heretofore manufactured. 
The LECLANCHE FARADIC has three currents, is nickel-plated and 


mounted in an ornamentally covered case, 8}x6) inches in size, 
) at the lew price of $8. 50. Sax6pxdy and sold 


E. 8S. GREELEY & CO., Successors to 
L. G. TILLOTSON & CO, 


MANUFACTURERS, IMPORTERS AND DEALERS IN 


Telephone and Electrical Instruments 
AND MATERIAL OF EVERY DESCRIPT , din 
ae K. 


FOREST CITY CARBON MFC. c0., 


MANUFACTURERS OF 


AUSTRIAN-AMERIGAN CORED CARBONS: 


ALSO 


SOLID. CARBONS 


ELECTRIC ARC LIGHTING. 
HOLMES, BOOTH . HAYDENS, Sole Agents, 25 Park Place, New York. 


THE 


INDIA-RUBBER & GUTTA-PERCHA INSULATING CO, 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under ground and over head. § 
Chemical W orks, es aper Mills, Dae Works, Coal Mines, ete., etc pecially adapted to 


Prices and renee on 1 application at ‘No. 150 Front Street, New York City. 


} Telegraph, 





Nos. 5 and 7 Dey Street, - 

































gh ASTRAL SUPPLY py 


’ 


17 DEY STREET, NEW YORK; 





171 RANDOLPH STREET, CHICAGO. 


suPPLite OF EVERY DESCRIPTION 
lectric Light Tolerant aud Telephone Companies. 


UNDERWRITERS’ OFFICE AND ANNUNCIATOR WIRE, 


Pins, Brackets, Cross Arms, Insulators, Test Instruments, Ete, 


THE WALLACE “DIAMOND” 












CARBONS. 









run ONE YEAR witnovut ANY ATTENTION TO THE BATTERY, OR YUE EXPENDI- ‘ 


quent expense is far less than that of the dangerous red or white acid batteries 








— ne 3 Sa cerned 7d on ti abo go rt, a tel for te it te “Prices 


to Alexander & rah 


of Electric Speaking Telephones infringes the 
right secured to this Company by the above 


patents, and renders each individual user of tele- 


sequences thereof, and liable to suit therefor. 






























rf “LINE OF ELEGANTLY FINISHED CALL otLth, 2 
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This Company owns the Letters Patent granted 
lam Bell, March 7, 1876, No. 





~ NEW ENGLAND BUTT TT 60, 


PROVIDENCE, R. I. 









174,468, and Jan. 80, 1877, No. 186,787. ae 
The rasticniogton of Speech by all known forms BRAIDING MACHINERY 
FOR COVERING 


Telegraph, Lessee 
Electris’ a Wire. 


Single and Double Wineers 
BRAIDERS 


OF EVERY DESCRIPTION 
For Silk Worsted and Cotton Braid. 


No. 16 Carrier Larze Ceer Braider. FINE CASTINGS A SPECIALTY. 


| THOMSON-HOUSTON ELECTRIC CO. 


SOLE OWNERS AND MANUFACTURERS OF THE 
ONLY PERFECT AUTOMATIC SYSTEM OF 
BLECTRIC ARC-LIGHTING IN Saticaielooe WV ORE D- 


phones not furnished by it or its licensees re- 
sponsible for such unlawful use, and all the con- 

















ALSO, MANUFACTURERS OF 


DYNAMO MACHINES AND LAMPS 


For Incandescent Lighting. 


The Thomson-Houston D os have no equal for ee actness and durability. The same has been said and admitted to be true of the Thomson- 

Houston Lamps. We were awarded the FIRST MED. THE BEST ARC LIGHT at the “Southern Exposition,” at Louisville, nah in 1863. At the 

Ind | Ex tion at Cincinnati, the same year, received the FIRST PRIZE for best system of Arc Lighting. At the exhibition in San Francisco, 

the summer of ar , it received the FIRST GO MEDAL. At the most exhaustive conipetitive test of the vurious prominent systems ever mate a city, 

given at ees was awarded the contract for lighting that city. At the International Inventions Exhibition, at London, Aug. 11, 1835, this com- 
pany was given the only Gold Medal awarded, , 


MANUFACTURERS OF 
Byvamo-Electric Machines, Arc Lamps, te 
Incandescent Lamps, Current Regu- ) 
lators, Lightning Arresters, Cut- 
eats, Pitch hoards, 

















We would call especial attention 
to our NEW SELF-REGULATING 
DIVIDED ARC, which is a novel and 
valuable feature in our system, and for 
which there is very large demand. It is the 
only practicable and perfect-work- 
ing Small Arc yet offered to the public, 
and will effect a great reduction in the cost 
of Are-Lighting plants and very great 
increase in the efficiency and profits. 
of local companies. 





The Thomson- Houston Electric Company, 
during the past year, has installed by far a 
greater number of local company plants in 
different parts of the United States THaNn 
ALL OTHER ELECTRIC LIGHTING COMPANIES 
COMBINED, 








We request capitalists who contemplate 
putting in an Electric-Light plant to confer. 
- with either the Boston or Chicago office - 

* before adopting any other system. 


In many cities in various parts of the 
United States, particulars conce which 
can be had by application, entire plants of 
uiner systems have been thrown out and the 
Thomson-Houston installed in their place, 
a fully corroborating what is claimed for 

viz., that it is cheaper to PURCHASE 
Miatinie Hoesen lamps and dynamos than ‘ 


Correspondence with active, energetic: 
to operate any other system ASA GIFT, 


3 men, capable of interesting capital and 
= organizing local companies, is solicited. 


At no city in the United States has it ever 
competed for city business that it has not 
teen awarded the city contract. This 
cannot be said ofany other company 


New Illustrated Pamphlet, Price-List, 
etc., will be furnished on application. 


in the United States. THE NEW THOMSON INCANDESCENT pynaMo. Address 


wae" The THOMSON-HOUSTON ELECTRIC CO, Saat 


PRINCIPAL OFFICES: (78 Devonshire St., Boston, Mass. WESTERM OFFICES: Pullman Beilding, Chicago, Ill 
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lard Porcelain Insulators, 
LARGE AND SMALL, 


FOR 





Hlectric Work. 


UNION PORCELAIN WORSES, 


300 Eckford Street, 
GREENPOINT, WN. ¥. 

























’ Patented Jan. 22,1884.4 T. SMITH’S 
£2585 i Smith, Bridge & Co.) 
SREes NEW PATENTED ELECTRIC 
Reece LAVA GAS TIP 
a rior £3 For Multiple Lighting. 
55 Be 3 Send for prices to 
> ahem & 
_§ 4 BRE A. T. SMITH, 
ta AVE sate 6 W. 14th Street, N. Y. 
MV) Ny $4528 | —— —— 
~ Soe 
Fae LOWEST PRICE 
f > 3 Pre SF! $ 
2214% © i QBELLS 
Cy CE : 
IN .—] Fes BIS 
U) 22:3 ANNUNCIATORS 
tee? leg AND SUPPLIES. 
ow Ww val = gSec3 2 Inclose business card for net prices. 
‘a \ peace |e 
TINNY Fe HAZAZER & STANLEY, 
yf 333 = @§ °° @ se and 34 Frankfort St., New York. 
ee s,m 
tT Led B535g pf BUY AN 
t =cce 
4 | \ ges = 
2s ENGINE 
YA — hoe be 
no pry —oRn— 
<= s€ = 38% 
\ 27) ILS | at BOILER 
1 Sse 6 Until you have seen 
- 4m =%| ourcirculars. Engines complete from 
Zag for iS + for 60 
eat 
=2:2| $200 10 $550 
ae. = =222| $200 Horse Power 2 Horse Power 
— = eRe Retiere at every styte. Ansemtete Eegine for wieo- 
122-page Cataiogue of Electrical Supplies, Fire Alarm | jo, 748 oni ruse. + WMP ng, Rawumery FOr 
patgnd P lice Patrol Apparatus lately issued. Sxteclbuttich Goatumdecd. hdtsens 1c atycubarn, 





PEARCE, & JONES: | MORRIS MACHINE WORKS,Baldwinsville,N.Y, 


Warner's Patent Electric Gauge 


TELEPHONE AND BATTERY MEN* 




















Telephone Companies, make each of your inspectors a 
present of one; it will pay you.’ 


READ THE FOLLOWING LETTER. 


SUPERINTENDENT'S OFFICE, ELECTRIC TIME & MESSENGER CoO., 
PROVIDENCE, R. I., June 16, 1886. 
C. D. Warner, Manager : 

DEAR SIR: We have used in connection with our time system 
in this city, two.of your Gauges, and we consider them ABSO- 
LUTELY INDISPENSABLE. 

The result of over one year’s experience with them, has proved 
that a great saving in battery is made, to say nothing of the 
protection it affords in cases where from pe ae pony go 

. may have lost strength by impure chemicals or any other 0 e 
Prices - - $12.50 many troubles that are liable to come in on open circuits. 

In conclusion will say that I consider our investment in these 
Gauges a profitable one to us, in the fact alone that at all times 
we know the exact strength of our batteries, and are enabled to 
furnish uninterrupted service. 

Very respectfully, 
CHAS. G. A. PETERSON, Supt, 


oC. D. WARNER, Ansonia, Conn, 








Pocket Size. 


Liberal Discount. 


Telephone companies and trade 
pow buy in quantities. 


HARD RUBBER. 


For all Electrical Purposes, In Sheets, Rods, Tubes and er designs as ordered when 
racticable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 


andles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, etc., etc. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


33 MERCER STREET, NEW YORK. 


J.H. BUNNELL & CO., 


106 and 108 LIBERTY STREET, NEW YORK. 


TELEGRAPH INSTRUMENTS, 


BATTERIES, BELLS AND ELECTRICAL SUPPLIES. 














The Largest Stock and Best Variety of Main Line and Short Line Instru- 
ments in any American establishment. Send for our latest Illustrated Price- 
List and Catalogue, containing four hundred cuts of Telegraph Instruments 


Batteries and Electrical Appliances, FREE; also Manual of Telegraphy, FREE 
to any address. 


JOHNSON HEAT-REGULATING APPARATUS 


Can be attached to amy Kind of heating apparatus ever made. Rooms may be kept at. any tem- 
perature desired, thereby saving fuel, discomfort, ill health, the cracking of wood-work, furniture 
and pictures, and the danger of fire by ee the thermometer in the room automatically 
——. the temperature. It is invaluable in blic Buildings, Private Residences, Business 
ffices, Hospitals, Churches, Schools, Conservatories, Factories, etc. Please send for Illustrated 
Catalogue ‘¢ w.’’ 
NATIONAL ELECTRIC SERVICE CO. 


NEW YORK, 686 BRoapwWay. CHICAGO, 195 WABASH AVE. BOSTON, 611 WASHINGTON ST. 


THE EDGERTON ELECTRIC MOTOR. 


First Award International Electrical E ition, 1884, Philadelphia. 

First Award New Orleans Exposition, 1 and 1885. 

First Award Pennsylvania Agricultural Society, 1885, Philadelphia. 
First Award Novelties Exhibition, 1885, Philadelphia. 

















This motor is 
intended for the 
economical intro- 
duction of power 
into those situa- 
tions where 
Steam or Gas 
Engines cannot 
be successfully in- 
troduced. The 
are made of all . ux, 
sizes, from one- && “ 
twelfth of a horse- = 


power up. They 
are compact, dur- 
able, simple and 
efficient, and are 
aranteed both 
in workmanship 
and _ operation, 
and are eminently 
adapted for all in- 
dustrial work. 
Address all com- 
munications to 





——— 


Bigerin Bestrc Mlor Co, H. E, Cor. 13th and Market St, Philadelphia, Pa 


KE. HK. GARVIN & CO., 
OFFICE AND WORKS: 139-143 CENTRE STREET, NEW YORK. 


MACHINISTS, MANUFACTURERS AND DEALERS. 


Milling Cutters, Slide Rests, Tapping Machines. Gear Cutting and Index Drilling done to order. 


| 
| 








Grinders, Profilers. Gear Outters for 
Manufacturing Purposes. 











Milling Machines, Drills, Lathes, Planers, Outter 


| * snaneal 
| pee ion” = 


Automatic Tapping Machine, | 





Screw Machines, with or without Wire Feed. 





DETROIT 


ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box 
Bells, Burglar Alarms, House An- 
nuneciators, Fire-Alarm Boxes, 
Pins and Brackets. 


INSULATHD 


Magnet, Teleshone and Electric Light Wire, 








GENERAL OFFICES AND FACTORY, 


DETROIT, MICH. 











BOGART'S PATENTS 


(Adjudicated and Sustained by Decrees in the U. §8, Courts.) 
MULTIPLE 


ELECTRIC GAS-LIGHTING APPARATUS, 


FOR THEATRES, CHURCHES, PICTURE GALLERIES, ETC. 
The only genuine Frictional Electric Machine. Has had over ten 
years’ test in all of the cities of the world. 


THE 


BOGART PATENT PORCELAIN BURNER. 


The Only Safe Burner for Theatres, etc. 
Cannot be broken by any blow... No part held together by Ce- 
ment. The tip is of iron, screwed in place, interchangeable at 
will, and cannot be broken in the process of cleaning. 


Do not be Deceived by Cheap Imitations that Endanger your Premises. 


PRICES REDUCED. 


Extremely favorable terms to the trade. Send your card for 
list prices and discounts, 


MANUFACTURER AND PATENTEs of every variety of Gas-lighting Apparatus and Supplies. 


A. L. BOGART, 22 Union Square, New York City. 
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SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 


18 & 18S BROAD ST. NEW YORE Cry. 
This Company is the Owner of Patents 313,247, March 3, 1885; 315,180 and 315,181, April 7, 1886; 324,891, 
Aug. 25, 1885; and Twenty-six Others, Issued to Frank J. Sprague for the Transmission of Power by Electricity. 


These Patents are fundamental, and cover the only possible methods of automatically operating constant speed motors on constant potential circuits, and 
also a complete system of electric railroads, as now being demonstrated in New York. Suits for damages will be promptly brought against infringers. 

The Sprague Motors have been formally adopted for use on the Edison Circuits, and they are running on these and also on 
Westinghouse, Brush-Swan, Thomson-Houston and United States Circuits, in New York, Chieago, Boston, Des Moines, Elgin, Oskaloosa, 
Pittsburgh, Chester, Williamsport, Lancaster, Shamokin, York, Detroit, Topeka, Cincinnati, Springfield, New Brunswick, Fall River, 
New ford, Milford, Taunton, and Lawrence on a great variety of work. 

This is the only company in the United States devoting its entire energies to the different questions involved in the transmission of power, and it is 
putting into practical use more Motors of and over one-half horse-power than all other companies combined. i 

Correspondence invited, and estimates furnished for complete Central Stations or Special Transmissions up to 500 horse-power on the basis -of limited or 


exclusive rights. 
A new and comprehensive Illustrated Catalogue, which will give a variety of facts hitherto unknown, is 


now in the hands of the printer, and will be issued at an early date. 


NEW YORK OFFICE: WESTERN UNION CABLE BUILDING, | BOSTON OFFICE: H. Mcl. HARDING AGENT, 


16 & 18 BROAD STREET. BUMSTEAD COURT: OFF 23 BOYLSTON STREET. 


Incandescent Lighting on Arc Light Circuits; ANNUNCIATORS.. 


THE BROWN AUTOMATIC CONVERTER = | O™S*: ‘pitcuni‘utavire pions “VARM, 


we er. ~ a of ten bs hyp st c. p. anaes | panes OF ved point on an Arc BLODGETT BROS. & C Kil 
ght circuit from an initial current of 9.5 ampéres, equa 2, ce. p. Arc mp. : O., 63 i : " a 
CAN BE USED WITH ANY MAKE OF ARC LIGHT DYNAMO. | = = ey _Styaet, Sees, Naw 
A Pm t r Ph Ph Fr 
ay Nambee Tilctt aitokiun the Tea no HECLA ELECTRIC LIGHT CO., 
invaluable to Arc Lighting Companies as a means - which they can secure Cus- JACKSON DYNAMO-ELECTRIC MACHINES LAMPS ETC 
’ 9 *9 


tomers, from one up, for incandescent lighting anywhere on their circuit without 
involving large expense for incandescent lighting 5 Rants, or the moan | of getting a large number FOR ARC AND INCANDESCENT LIGHTING. 


of subscribers to commence with, and also va le to incandescent lighting companies for cus- 



































THE BROW N ELECTRIC COMPANY, “400 Wood Sireet, Pittsburgh, Pa. ae ta a ie Bioo. 
me NCTRANTER aN DIN} rice $200. 
OSTRANDER'S NEW IRON BOX ELECTRIC BELL, Sine C, capacity 50 sixteen c.p lamps 





MANUFACTURERS oF 








Electrical Supplies of all kinds 












Oral, El ctrie, And Bells, r 
always in Stock. 
Pneumatic Speaking Estimates for complete Electric Light and 
Steam Plants made on application. 
and Mechanical Tubes, is OFFICE : 
? Annunciators Whistles, ete. we 263 Fast 42d Street New York 


W.R. OSTRANDER & CO., 21, 23 & 25 Ann Street, New Vork,|— SS eee -~ satiated awd 
aes pny * — oy. ee NT 2 - 
D L CLASS, 20 LBS. TO 150 LBS. STEAM, : 
am Hall’s Injectors. 
La ny 


= LIFTING AND NON-LIFTING. 16 & 18 PARK PLACE, NEW YORK, 


| Most Reliable and Efficient 
“— Market re MANUFACTURERS OF 


4 -- 20,0001NUsE|ALL STYLES OF ELECTRI- 
| HALL’S ENGINEERING CO—O., CAL INSTRUMENTS. 


112 JOHN STREET, NEW YORK. 




















~’ 





GUTTA PERCHA 
IS THE 
STANDARD 
INSULATION, 


Does not deterio. 
rate, and for 
underwater or 
underground 
is the most 
Reliable and 
Durable, 







Aerial or Underground. An 

of Conducting Wires. 
Marks’* Compound and Balata 
dnsulaied Wires, Cord- 
age and Cables, for 
Office, Aerial, 

Underground 
and Battery 
Uses. 






y number 



















































OUR NEW GIANT SOUNDER. 


In this Sounder we do away with the trunnions and use a Torsion Spring, which is easy to 


Balata Cord, — 
for Incandescent 
Light. 


RIVER Cant es. 
Gutta Percha 
Insulation. 
ore — Burglar 
Alarm, 

Annunciator, 
Electric Light 
and Gas Light 
ing Wires and 
Cables. Silk, Cot- 
ton and Fiive Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterion’s Compound 


Pans Fon ous NEW HAVEN CLOCK CO, 


16 & 18 PARK PLACE, NEW YORK. 






adjust and prevents side motion. 
We caution the trade against infringements of this Sounder, as we have 


the sole right for the use of the Torsion Spring on Sounders. 


SEND FOR CIRCULARS AND PRICHE-LIST, 












> Acid Vessels, Pipes, Vais, Ete, Marks’ Compound Wire, for Battery Coppers. 
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EDISON LIGHT 
Edison United Manufactur 


65 FIFTH AVENUE, NEW YORK. 














~ ne 
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ng Co,, 


ESTIMATES FURNISHED FOR ISOLATED PLANTS, 





mares» Waren rs 











sts 











i 
For use in Mills, Hotels, Theatres, Steamboats, etc., etc. 
More than 500,000 EDISON LAMPS IN USE in the UNITED STATES. 
‘ 
A CARD TO THE PUBLIC : 

The Edison Electric Light Company having instituted suits on its patents, must decline to substitute the adver- | 
tising columns of the press for the courts for the purpose of their legal interpretation. Mr. Edison’s carbon fila- i 
ment patent of 1879 covers broadly the modern incandescent lamp. The claim that this patent has ever been in f 


litigation in the United States Patent Office is absolutely false. In Germany and England, this fundamental patent i 
has finally prevailed against all infringers, thus establishing the fact that Mr. Edison’s great invention has been i 
nowhere aniicipated ; ergo, a like result must follow in the United States. The straining and distorting of these 
facts, together with the violent effort to interweave with them certain minor and irrelevant cases for the purpose 
of fraudulently posing before the public as joint heirs with Mr. Edison in the fruits of these patent decisions, 
only indicate the dire extremity of those who are thus gradually becoming environed by due process of law. 


THE EDISON ELECTRIC LICHT COMPANY, | 
By EDWARD H. JOHNSON, President. 1 | 


THE WESTINGHOUSE MACHINE CO. | 


Sales List for November, 1886. i 














H. P. | H. P. 
South Side E. i. 8 ore ee ee Oe see oe Pittsburgh, Pa., 150 | Brainard & Shephard... .................005- Albany, N. Y. 25 i4 
Fee kat again 2d order. - Dee | MS WENN cos <a Fos canoes: ea cceeccens Philadelphia, al 25 
Union Switch and anne Co... 6th order, 2 76 | Crows Mil... cbevcahe colowsoctese aeosepe oo be Marcellus, N. 24 i 
Fast End E. L. Co...... «+ + 24 order, ba * 75 | S. R. Cain. :. Bristol, Vé., 25 af 
. 8d order, eg * 75 |, Wabash, St. L. & Pacific R. R. 3a order, Ft. Wayne. "Ind., 24 : 4 
ai Electric Light Co....... 2d order, Buffalo, N. Y., 60 | | Minneapolis Gas L ight | Co. a yi Minneapolis, Minn. * 25 | 
McConway & Toriley.......... 2d order, Pittsburgh. Pa., 60 | ¥ oe order, 25 i 
Winona Paper Co.. 4th order, Holyoke, Mass., 60 | Thos. Henshall. . Sata Paterson, N. J., 15 4 
N. Y. & Manhattan R. E. Uo. .............. New York, 60|E. Balbach & Son ..... .... 15th order, Newark, N. J., 15 i a 
Mat her Electric NS Shigi ss COU eMac Kats ¢hssiain’ Hart ford, Ct. a 60 | Gas Engine & Power Co..........+. sse+.--- New York, 15 : 
..... 2d order, 60 | Koulleaux, Dugage & Co..... 2d order, Suresnes, Fr., 15 4 
Jeffersou City E. COG veissasc ee Jefferson City, Mo., 60 | Shickle, Harrison & Howard.. 2d order, St. Louis, Mo., 15 
rf  ) . a Taree roe eee, = GO | McCord, Ford & Co.........cesse0e eeccccess Colfax, W. T., 15 i 
PR ON,” RR A eee Falls, N. Y., 45 | Decatur Furnace Co..... ...-sceescee ove . Decatur, Ala., 15 ! 
Weidman Silk Dyeing Co......... .........- Paterson, N. J.. 45 | Lawrence Machine Shop...... 15th order, Law rence, Mass., 10 
Miller, Broudy & Co.............. Alexandria, La., 45 “ “s gh a 16th order, 10 
E. L. McLain Mfz.Co......... 2d order, Greenfield, O.. On| 3. Walt: Bom & OO. « ocice + cirandnnesasan Sandy Hill, N. Y., 10 
Van Deventer & Horne........ P< 2 Plainfield, N. J., 35 | F. 8. Cole.... sve shams «sages atatamne” ae City, Ia., 10 if 
** The Public Ledger”.... .... 2d order, Philadelphia, Pa., 35 | Union Pacific R. R............ ‘2a order, Omaha, Neb., 10 : 
a ee 3d order, * - es eS Pe ee eee Philadelphia, Pa., 5 
Syn anet sea 4th order, sp “ 35 | Marritt W. Burwell... ....2.cccces scorers os New Haven, Ct. 5 ] 
“ #s -... 65th order, ss nid 35 | Westinghouse Electric Co..... 3d order, Pittsburgh, Pa., 5 a] 
E. Balbach & Son............- 14th order, 35 | Lawrence Machine Shop...... 17th order, Lawrence, Mass, " 5 : 
pO RR eA OES ae "Pa., 35 | “ “ vas heyy: 18th oraer, 5 f § 
FUE THO COs ccc ccc ceseecosis lernees Norfolk, Va., ae fe Se eres ee Indianapolis, Ind., 5 
Chandler & Price... . Cleveland, O., 35| F. J. Yandle Seccesssensepsekaeped’s » tn: 5 
Wabash, St. L. & Pacific R.: “R.. ‘24 order, Ft. Wayne, ind., 35 | Aberdeen Packing ARIE R DORR Se 8 Astoria, Or., 5 
BIS. ccc weaceee. Sect ese ens cote Maquoketa, Ia., 35 | 
POPU «seve ccectcccss cones ‘od ovcthl Selma, Ala., 35 Total, 56 engines.. sndnat sas 1,975 t 
SALES DEPARTMENT FOR THE UNITED STATES ‘CON DUCTED ‘BY: $ 
WESTINGHOUSE, CHURCH, KERR & CoO., PARKE,LACY &CO. - - - - - #£Salt Lake, Utah. 

17 Cortlandt St., N. Y. 98 Fourth Ave., Pittsburgh, Pa. D. A, TOMPKINS &CO.- - - - = Charlotte, N.C. 
FAIRBANKS, MORSE & Co. - = = «= Chicago, Il. ROBERT MIDDLETON, ei a ~ - = Mobile, Ala. 
FAIRBANKS &CO. - - - - - - St. Louis, Mo. H. DUDLEY COLEMAN, - - »s New Orleans, La. 

PARKE & LACY, - - - + - SanFrancisco,Cal | KEATING IMPLEMENT & MACHINE CO., Dallas, Texas, 








WHESTINCHOUSE, CHURCH, KERR & Co. 


(7 CORTLANDT STREET, NEW YORK. 98 FOURTH AVE., PITTSBURGH, PA. 


Engineers and Contractors for Central Stations for Incandescent Lighting on the WESTINGHOUSE ELECTRIC 
COMPANY’S SYSTEM. 


Isolated Incandescent Plants, Steam Power Plants for Manufacturers, 
Direct-connected Centrifugal Pumping Machinery, Designers of Special Applications of Steam Power. 


THE WESTINGHOUSE ELECTRIC C0., 


MANUFACTURERS OF ISOLATED INCANDESCENT PLANTS, AND CONTRACTORS FOR CENTRAL STATIONS. 






It is believed that the advantages of our system place us 3 beyond competition. 
Capital investing for dividends will do well to close no contracts till our proposals are considered. 





“(ozys JI WY) dure] “d ‘0 91 


THE WESTINGHOUSE ELECTRIC COMPANY, 
wi TstaenBeUaRGH, Fa... 
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EUGENE F. PHILLIPS, Presipent. W..H. SAWYER, Szc'y anp ELectrician, 


AMERICAN ELECTRICAL WORKS,) 


PROVIDENCH, R. I., 
Exclusive Manufacturers of the 


FARADAY CABLE, 


Telegraph, Telephone & Electric Light. 


Highest Insulation and Lowest Inductive Oapacity of any Oable in the Market. 
New York Office: {5 Cortlandt Street. HARRY HALL, Agent. 


Southwestern Electrical Supply Go., 


14304 ST. LOUIS AVE., ‘STATION A,” 


KANSAS CITY, MoO. 


DEALERS IN 


ELECTRIC LIGHT LINE CONSTRUCTION MATERIAL AND TOOLS. 


GLOBES AND OILS. 
CARBONS A. SPECIALTY 

















‘ES 8. HAYDEN, Prest. and Treas. Joux C. ‘Francis, Secretary: 


THE WATERBURY ELECTRIC 60, 


MANUFACTURERS OF 


ELECTRICAL APPARATUS, 


MAGNETO BELLS, 


tlectric Light and Telephone Supplies. 


Get our Prices before purchasing elsewhere. Estimates furnished 
on — ial Instruments and Mac ey - 





WATERBURY. CONN. 


NEW YORK SAFETY STEAM POWER COMPANY 


30 Cortlandt St., New York City 


BUILDERS OF 


STEAM ENGINES, 


All Sizes, for All Purposes. 


Horizontal and Vertical Automatics, High Speed, Low 
Speed, 50 Different Sizes; 500 Engines 
always in Stock. 
ADDRESS: 
EK. T. Copetanp, Gen. Agt., 30 Cortlandt St., New York. 
J. H. Hove rae. 66 Canal St., Boston. 
Wo. - Hammett, 64 So. Canal St., Chicago. 











UNION FIRE ALARM CO. 


145 BROADWAY, NEW YORK, 


Are now prepared to furnish the cheapest and most complete 


FIRE 
ALARM 
SYSTEM 


Ever devised, 


») 0) by 


Particularly adapted to small cities 
and towns, 


CORRESPONDENCE SOLICITED and ESTIMATES FURNISHED. 








LEATHEROID! 


SULATING AND MECHANICAL PURPOSES, COSTING LESS TH 
ANY OTHER INSULATING M ATRIAL, OF ITS CLASS 
Furnished in Sheets and Tubes of Sag Pe mapa MR —— Work done to order. Send 
les and pri 
THE — NOVELTY “CO., 74 BEDFORD STREET, BOSTON. 
Please mention this paper. 








TANDARD, RELIABLE. 
STERBROOK’S SUPERIOR, STANDARD RELA 
STEEL PENS. WAREHOUSE 20 JGHN STREET NEW YORK 








OFFICERS AND DIRECTORS: 
GEORGE WESTINGHOUSE, Jr., Pres’t: RICHARD S. WARING, Vice-Pres’t; JOHN H. DALZELL, Treasurer ;. 
MARK W. WATSOX, ROBERT PITCAIRN, 0. T. WARING ; and C. H. JACKSON, Sec’y. 


Standard Underground Cable Co., 


MANUFACTURERS OF 


THE WARING 


Anti-Induction and Bunched Telegraph, Telephone and Electric Light, Under- 
ground, Aerial and Submarine 


CABLES. 


Lead-Covered Wire for Inside Use, Proot against Dampness. 


128 Pearl Street, New York Office 
Hamilton Building (91 Fifth . Av & ene), Pittsburgh, Pa. 


THE EDDY ELECTRIC MFG. CO., 


42 UNION PLACE (Opposite the Station, HARTFORD, CONN., 


MANUFACTURERS OF THE 


Mather Dynamo- Electric Machine 


FOR 


Electroplating, 
Electrotyping, 
Copper Refining, etc. 




















SATISFACTION GUARANTEED, 








TELEGRAPH WIRE. TELEPHONE WIRE. 


' WASHBURN & MOEN MANUFACTURING COMPANY , 


Pla as bo ti MASS. 




















MANUFACT RERS OF 


GALVANIZED IRON WIRE AND HARD-DRAWN COPPER WIRE 
FOR ELECTRICAL PURPOSES. 

This Company having given careful attention to Telegraph Wire from the introduction of the 
Art of Telegraphy, he | especially with reference to the conditions necessary to highest electric 
conductivity, does not hesitate to recommend this class of its products as unequaled in that par- 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE 
and anticipating at an early day the tdemand that would exist for that article, they have 
adopted and fully proved ce < & methods and appliances for the egg of Telegraph as well 
as of Telephone Wire which are peculiar to themselves. Among them may be mentioned the 
PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 

BATH, AND THE BELGIAN ROLLING MILL. 
(In connection with the DowBLE SrzMENS FURNACE). 

All wire made by this Company for Telegraph or Telephone purposes is thoroughly tested 
before shipping, with re to Conductivity, Tensile and Torsion strength, as well as Elongation. 

Prices and terms for Telegraph or Telep one Wire—Plain, Oiled or Galvanized—given upon 
application. Send for our pocket Hand Book of Iron and Copper Wire. 

New York Warehonse, 16 Cliff Street. Chicago Warehouse 107 Lake Street. 








MUNSON & CO., 


MANUFACTURERS OF 
Superior and Special 


BELTINC, 


240-242 Randolph St., Chicago. 


Cutcaco, March, 1886. 
We giadly testify as to the superiority of the 
Munson Dynamo Electric Light Belt. 
The stretch, otherwise than the elasticity, is removed; 
u0 rivets and perfect evenness in heft. The result, a 
perfect motion, which is absolutely essential for a 
steady light. We use no other make. The character 
and Teaponsibiity of the house is unquestioned. 
bal ig a EDISON LIGHT CoO., 
rH. Warp Leonarp, Gen’! Supt. 
we) 5. BUCKLEY, Manager Chicago Office, 
Fort Wayne Jenny Electric Light Co. 
SPERRY ELECTRIC LIGHT CO., 
Office, 201 Royal Insurance Building, 


icago. 
TROMRON HOUSTON ELECTRIC CoO. 
Gro. L. Crossman, Manager Westerr Office. 
™? BRUSH ELECTRIC ¢ ‘O., Chicago Office, 
3 et ae Sa Special Agent. 
vu. 


er Excelsior Electria Co. 
FOREST CITY LECTRIC LIGHT Co. 
Rockford, Ill, 








Peoclanche, 


The Standard Open-Circuit Batteries of the World, 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which. bear thia 
LABEL and the Trade-Mark, GONDA. 


DO NOT BE IMPOSED UPON BY IMITATIONS, - 


It dealers have not the Genuine Battery, 
send direct to us for Price-List. 


THE LECLANCHE BATTERY (0,, 





GENUINE DISQUG CELL, COMPLETE. 
149 West. Eighteenth Street. New York, The Porous Cell also’bears Label 
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EDWARD P. HAMPSON & CO, 


Engineers and Contractors, 


36 CORTLANDT STREET, NEW YORK, 


Furnish Plans and Estimates for the Equipment and tn- 
stallation, in the most ee ae manner, of Com- 
plete Steam Plants of any capacity, and tor 
all purposes where Power is required, 


Steam Power Plants for Electric Lighting. in connection with the Arming- 
tcn & Sims Horizontal. Automatic Cut-Off Engines, a specialty. 

Steam Boilers of all styles and sizes made of steel or iron in stock, or 
built to specifications. 

Our boilers are set with special reference to economy in the use of fuel 
and the burning of cheap materials. ’ 
We emplvoy our masons and engineers by the year, and buy brick and 
other materials at lowest wholesale prices, therefore can set and connect 

our engines and boilers at small cost. 
Best materials and workmanship throughout, at lowest possible prices. 
Correspondence and an opportunity to estimate solicited. Over thirty 
years’ practical experience. 





HORIZONTAL TUBULAR BOILER, WITH FLUSH FRONT, SET 
WITHOUT RETURN FLUE OVER TOP. f 














Telegraph and Electrical Supplies. 
Medica! Batteries, Inventors’ Models, Experimerta) 
Work, and fine brass castings. Send for catalogue. 
Cc, E. JONES & BKHO., Cincinnuati, O. 

It is important to us that you mention this paper. 


NEW YORK CARBON WORKS 


HENRY MULLER, JR., Prop., 
MANUFACTURER OF 


CARBON 


PLATES 


OR ELECTRICAL PURPOSES. 
o.670 Hudson St., New York. 
Send for Price List. 


- PARKER-RUSSELL | 








711 PINE ST., 
*"SsINOT'LS 





Mining and Manufacturing Co. 


We have compteted, and in operation our new fac 
tory, with a capacity of 100.000 Carbons per week. Us- 
ing the purest material, and with machinery of our own 
invention, every carbon is manipulated separately from 
the beginning of the operation until finished. They 


MARKLE. ENGINEERING CO., 


DETROIT, MICH., 


CONTRACTORS FOR COMPLETE STEAM POWER PLANTS FOR ALL 
PURPOSES. CONSTRUCTORS OF CENTRAL STATION AND 
ISOLATED ELECTRIC LIGHT PLANTS, 


Steam Boilers, Engines, Automatic Stokers, Grate Bars, Steam Pumps, 
Injectors, Gas Engines, etc. 


~— WEW_TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


IN USE OVER 1,000. 25 TO 1,000 H. P. 
% These Engines are the combined result of long exper 
ca 












ence with Automatic cut-off regulataon and mostcarefu 
revision of *all details. They are designed and con 
structed for heavy and continuous duty at medium o 
nigh rotative speeds. Highest attainable Economy ia 
* Steam Consumption and superior regulation guaranteed 
= - Self-Contained Automatic Cut-off Engines, 12 to 100 H 
= P.,for driving Dynamo Machines a Specialty. [lus 
trated Circulars with various data as to practical Steam 
Engive Construction and performance free by mai 


SS iat Address Buckeye Engine Co,, Salem, Ohio 


Sales Agents: W. L. Simpson, 70 Astor House, N. Y.; G.S. Wormer & Sons, 807 N, 2d St., St. Loui 
Mo.; and N. W. Robinson, corner Clinton and Jackson Sts., Chicago, Ill. 


THE SELF-CONTAINED “BUCKEYE AUTOMATIC.” 
| QUICK SPEED 


FO. 


ALL USES. 


Kensington Engine Works, 











XPERIMENTA ©-Euones& Bro, 


p MODEL and g_ Send for Circwars, 


WORK SPECIALTY. (Mention this Papat) 


CARBON 


FOR ARC LIGHTING. 


ONLY MANUFACTURERS 
USING NATURAL GAS, 


Thus Securing Uniformity, Durability ant Superior Light 


PITTSBURGH CARBON CO., Limited, 


PITTSBURGH, PA. ' 


10 ELECTRIC LIGHT USERS. 


VACUUM OILS| 














_| Are acknowledged to be the Only Perfect 


Lubricants for Electric Light Machinery. 

They are used and indorsed by all the Lead- 
ing Electric Light Companies throughout 
the United States, and are recommended by 
Dosey High-Speed Engine Builder of 

ote. 

WE GUARANTEE CHEAPEST LU- 
BRICATION AND ABSOLUTELY NO 
HOT BEARINGS. 


No machinery known requires so fine and satis- 
factory nana A of lubricants as electric light 
plants. Poor oils are dangerous, destructive and 
expensive, and prevent regularity of 
which alone insures a perfect light. Send’ to us 
for autograph testimonial letters, and note what 
the recognized authorities on electric lighting 
have to say of our oils. 


CINCINNATI,0, © 












ane Geretors. poqointety niiorm, one opel eden go ee 

ike in allits 8. In straightness, leng time 

burning, brillianey and steadiness of light, they excel LIMITED. VACU U M Ol L Co M PAN Y 
all others,and are adapted to the various systems of 

lighting in use. 6 PHILADELPHIA. Rochester, N.Y. - 














URING COMPANY, 


Attention is called to our-McCulloh District System, Patented. When this System becomes 
thoroughly known, no other will be used. It has been in use five years in Baltimore and other places 
with much success. We have not pushed it on the market, preferring to thoroughly test its ad- 
vantages before doing so. We can now offer it to those desiring to alter their present system, or 
to parties wishing to establish new District Services under the most favorable terms. We propose 
granting exclusive licensees for territory. The whole of the country is open to negotiation, except 
lowa and Michigan (not including Detroit], and Missouri (not including St. Louis), and Kansas, Ne- 
braska, Dakota, Colorado and Idaho, which have been taken by local parties, who are ‘successfully 


VIADUCT MANUFACT 
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The cost of establishing this System is but a very little more than the old System, although its 
advantages are great, namely: When the wire is broken, grounded, crossed, or in any other way in- 
terrupted, the signals come into the Central Office just the same as if no interruption had occurred. 
All the old appliances are used in the Office, with the addition of two relays and a switch. We 
alter the old boxes at a trifling expense, or furnish new Cabinet, square iron, or round nickel-plated 
boxes, from $1.25 to $2 each, of from one to five calls, and furnish the plans for running the 
wires. Correspondence solicited. Address 


VIADUCT MANUFACTURING CO,, Baltimore, Md. 
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DENTEEY-KMIGHT ELECTRIC RAILWAY COMPANY, 


No. 115 Broadway, New York. 


CONSTRUCTORS : RHODE ISLAND LOCOMOTIVE WORKS, PROVIDENCE, R. I. 


MANUFACTURERS OF : 


ELECTRIC RAILWAY SUPPLIES AND DYNAMOS AND MOTOR 


Of every Variety. 





pm». CONTRACTORS FOR THE CONSTRUCTION OF CITY STREET RAILWAYS AND SUBURBAN TRAMWAYS USING EITHER 
> UNDERGROUND, SURFACE OR ELEVATED CONDUCTORS. 


ESTIMATES FURNISHED ON APPLICATION. 


SAFETY ELECTRIC RAILWAY AND POWER COMPANY. 


ELECTRIC RAILWAY MOTORS, 


Separate, or Attached Directly to Street or other Cars, 
ELECTRIC LIGHT AND POWER MACHINES, 


== Ss : EIGHT = a) i i : ELECTRICAL CONDUCTORS. 
- OYLE HEI) UN We are prepared to equip railways with our electric system and 
STREET. ~ eT qu WWD YP supply Byaer and Light mach nes at the shortest notice. 
he only street railway in practical and economical operation by 
electricity in America is run by our system. 

We guarantee the successful operation of our system. 

Heaviest grades no obstacle. 

We are now building, in the city of Pittsburgh, a rcad which will 
cost $120,000. This road bas a 14 per cent. grade, and has Overhead 
and underground conductors. 

The cost of electric power per car per day on the Baltimure road, 
operating our system, is $4.00. Fifty or more cars could be run at an 
average of $1.80 per day. The grade on this road is 320 feet per mile. 
Average speed, eight miles per hour. By borse-power the speed was 
only four miles per hour, and the cost under the old system was {6.50 
per car per day. 

SEVD FOR ESTIMATES. 

On + osg > of full particulars of your road. we will send you exact 

estimates for equipping and operating it by our syste:n. 
SEND FOR CIRCULARS. 


SAFETY ELECTRIC RAILWAY AND POWER COMPANY, 


Office, 41 and 43 Wall Street, New York. 
Factory, Greenviile, N. J. 
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GAS AND ELECTRIC LIGHT INTERESTS, 




















The American System the Pioneer of the New Departure. 


ELECTRIC LIGHTING AS DEMONSTRATED BY THE 


AMERICAN ELECTRIC MFG. COMPANY. 


EXECUTIVE OFFICES: 


MUTUAL LIFE BUILDING, 146 BROADWAY, NEW YORK, U. S&S. A. 


OFFICERS: 


EDWARDS H. GOFF, President and General Manager. | SB. ERY tm, Rosestars nad Teeeepeee- 


L. M. BATEs, Vice-President. 
GENERAL AGENCIES: 
c N ELE TION CO., 146 Broadway, N. Y., New York | PITTSBURGH ELECTRIC CO.,EUGENE INGOLD, General Manager, 213 Wood 
—_—” Se St.. Pittsburgh, Pa., Western Pennsylvania, Ohio, Kentucky and West 
: Yr, St. P , Minn., State of Minnesota. Virginia. 
ST. PAUL G18 COMPANY, Sf. Paul, Minn., State o > cnn J. M. CHIPMAN, 19 N. Pennsylvania St., Indianapolis, Ind., State of Indiana. 


5 INS’ G AGHT CO., Jacksonville, Florida, State of Florida. : 
et th Gyouk o WRIGHT, 131 Devonshire St., Boston, New England | MARKLE ENGINEERING COMPANY, Detroit, Mich., State of Michigan. 


States (except Connecticut). 











This company has challenged all other systems to a competitive test of merit without response. i 
For completeness and simplicity of construction, durability, and economy in operation, steadiness and quality of light produced, and perfection in automatic regulation, THE AMERICAN 


SYSTEM HAS NO EQUAL. ‘ ; F . ; 3 
The Wood Automatic Regulator is entirely original, absolutely perfect in operation, and is the only perfect automatic current regulator ever invented, the pretensions of rival companies to the 


contrary notwithstanding. : - a ; 
It still invites comparison, and stands ready to meet any known system of Electric Arc Lighting in open fair competitive tests, upon all points of superiority claimed for its apparatus whenever 


and wherever a sale is guaranteed to the winner. 
POINTS OF EXCELLENCE, 

The Wood Automatic Regulator is the only known invention that is perfect in its action for regulating the lamps better on long and short circuits, 

It suves oil and commutator brushes. 

The American system needs less care, and is run at much less expense than any other system. 

Its apparatus occupies less space, weighs less, and requires less motive power for carrying any given number of lights than any other. 

Its lights are steadier, and it requires less skill than any other to operate its apparatus, ; 

The American system guarantees absolute safety of armatures from burning. This no other company can do, and it is this burning out of armatures in other systems that makes maintenance 
so expensive, a 

The American compavy stands pledged to make good all their claims to any one desiring an Electric Plant of any kind. 

ITS ALLIANCE WITH THE GAS COMPANIES. A new element of enormous power is now coming into the company’s concerns. The gas interests of the country have been converted 
to the commercial value of electric lighting as a business enterprise, the particular value of the system owned by this company, and its strong business alliance with the gas property of this company, is 
worthy of serious consideration of all purchasers of Electric Light Apparatus. ADDRESS ALL COMMUNICATIONS TO 


AMERICAN ELECTRIC MANUFACTURING CO., 
MUTUAL LIFE BUILDING, 146 BROADWAY, NEW YORK. 
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ALL PERSONS SENDING FOR 


Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 
advertisement in 


THE ELECTRICAL WORLD. 


George H. Pride, Electrician, Tel = En- 
gineer and Contractor, 9 Dey Street, New 


HORTHAND !ssirowrs 
hen com 


itugtione proogured wt REP EE. Orwogo, N.Y. 


Iron Base Nickel-Plated Bell, $1.00. 


New Plague ya tt large size. complete, 75 cents. 
Selling out below cost. lot of Porcelain Iusu- 
lators. Send 10 cents for mailage of samples. 


Electrical Apparatus at Redaced Prices. 


A. F. of Alas pera rg Electric Works, 
1812 Market St., Philadelphia, Pa. 
ke Send Postage and Address for Circulars. 


STANDARD 


Electrical Test Instraments, 


Galvanometers, Resistance Coils, 
Condensers, Keys, Switches, &c 
Bailey Combination Set, 
Pratt’s Speed Indicator, &o, 
Electric Mfg. Co., Troy, N. ¥. 


Orrice. 311 River STREET. 


Mor.ison’s Practical Engineer. 


A concise treatise on Steam and General Ma 
egg Te Practical Tests on Electric Light 
ing. | Second edition, revised and 
re ailed on receipt of $1.00. 


W. A. MORRISON, 
Box 373. LOWELL, mass 
Mention this paper. 


WANTED. . 


A Mecha nica] Engineer and Draughtsman ex- 
perienced in locating plants for electric lighting 
desires a position with some company or with 
private party. Address 

G, H., 
Care THE ELECTRICAL WORLD, New York. 


WANTED. 


Position in electric light station by a young 
man, age 22, who understands the care of dyna- 






























mos and lamps. Address 


Ps -De, Toe 
Care THE ELECTRICAL WORLD, New York. 


FOR SALE. 


One hundred light (Mmcandescent Dynamo, 
E. M. F. 90 volts. A very efficient machine, 
new and in good order. Sold for no fault. 
Price low. Address 

WORCESTER, 
Care Branch Office Tak ELECTRICAL WORLD, 
Congress Street, Boston, Mass. 


FOR SALE. 


An Electric Light Plant in the best town in 
Northern Iowa ; two years contract with the 
city ; twenty years franchise and no gas in the 
city ; or will sell half toa practical, competent 


man. Address 
WESTERN, 
Care THE ELECTRICAL WORLD, New York. 


STU BES’ 


TOOLS AND STEEL. 


PRICES REDUCED. SENT BY MAIL 
OR EXPRESS, 


TALLMAN & McFADDEN, 


1025 Market St., Phila. 











Send your Business Card, and we will 
forward you our very Complete 
Catalogue of Metal Work- 

ers’ Tools. 





“THE 


CURTIS 


Patent Damper 


REGULATOR. 


It is very Sensitive and 
very Durable. 


Will Work as Close as the Bes 


We warrant it to keep th 
boiler pressure within on 
pound of the point at which 
is set 

We refer to 
Tue U. 8. ILtuminatine Co., 

New York, 
Bruss Evecrric Licat Co., 
Boston, Mass. 
Merce.nts’ Exvecrric Ligut 
ANP Power Co., Boston, Ma 








Curtis Regulator Co, 


53 Beverly Street, 
BOSTON, MASS. 











NOVELTY ELECTRIC COMPANY. 


Store, Factory and Wareroom, Fifth and Locust Sts., Philadelphia. Manufacturers of 


Every Description of Electrical Goods Snited to the Reauirements of the Trade, 


Burglar Alarm Window Springs, per doz. * 44 | New Short Line Morse Tel. Inst., per 14 doz.$13.50 
Door 1.50 | Novelty A Battery........ (doz. ots\,each. 1.15 
Push Buttons, Walnut, Ash, etc., per 100. 8.00| Novelty Disque Battery (case lots 50), each. . 55 
Hollow Base Switch, Walnut, ete. . per 100. 20.00 sont Disque Battery Zincs (the best), 
iy Serpe rr te SRE per doz. 3.60 ae Perera eee eee 50. 
Four-Point Needle Annunciator, with Bell. 5.00 Serve Telegraph Outfit, com. with battery. 3.00 


SEND US A SAMPLE ORDER! 


Medical Batteries, Inventors’ Models, Experimental C O N D E N Ss E R Ss. 


Neer | and fine brass castings. Send for catalogue. William Warshall, Mfr. Elec. Condensers. Stand- 
Cc. E. JONKS & BKO., Cincinnati, O. | ards a Specialty. Ro ms 2 and 4 University building, 
It is important to us that you inention this paper. cor. Waverley and University Places, N. Y. 


ELECTRICAL TEST INSTRUMENTS. 


Made by the Electric Manufacturing Co., of Troy, N. ¥. 
GOoDs FROM STOCK IN NEW YORE. 


VITRITE AND LUMINOID CO., Agents. {4 Dey Street, New Vork: 








Telegraph and Electrical Supplies. 
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CHARLES H. HINDS, 


oo| MANUFACTURING ELECTRICIAN. 


Frictional Electric Machines and Burners for Gas 
Lighting by the Multiple System for 
Public Buiidings, ete. 


LIBERAL DISCOUNT TO THE TRADE. 
418 W. Twenty-seventh St., New York. 


Telephone Stocks 


Of all the Different Companies 


BOUGHT AND SOLD ON OOMMISSION 


ALSO 
Chicago Local Stocks and Bonds. 


S. G. LYNCH, 146 la Salle St., Chicago 











” |THE GAMEWELL FIRE ALARM TELEGRAPH CO. 


No. 14 Barclay St., New York. 27 FedeTal St., Boston. 118 La Salle 8t.. Ohicago. 


“OLD AND ONLY RELIABLE” FIRE ALARM AND POLICE TELEGRAPH. 


IN USE BY OVER 200 CITIES. 


JOSEPH W. STOVER, Boston, President. D. H. BATES, New York, Second Vice-Pres. 
CHESTER H. POND, New York, First Vice-Pres. and Sec. OTIS T. PETEE, Boston, Treas. 


J.N. GAMEWELL, New York, General Superintendent, 
{Ss SEND FOR NEW CATALOGUE. 





NOTICE !—Parties are cautioned against infringement of our patents. Suits are now pending 
against Pearce & Jones, of New York, and several other parties, for infringement. 


R. W. BLACKWELL & CO., | 


Official General Agents for Exhibitors at the American Exhibition, 
London, 1887. 
NO. 115 BROADWAY, NEW YORK CITY. 

Messrs. BLACKWELL & CO. will take charge of exhibits from 
date of entry untilSAFELY RETURNED TOOWNERS. They 
will have offices on the Exhibition grounds, and will personally su- 
perintend all shipments of goods and their installation, display, ad- 
vertisement and sale at the Exhibition. They will also act as agents 
for owners of American properties, inventions, novelties and patent- 
rights and effect their sale throughout Europe. 


The Board of Direction of the American Exhibition. 
REFERENCES. i | Messen. Seward, da Costa & Gatbrie, Counsel in the United States 


The Electrical Accumulator Co., 


MANUFACTURERS OF 


STORACE BATTERIES 


Office : New York. 


FACTORY : NEWARK, NEW JERSEY. 




















44 Broadway, 








THE AUBURN ELECTRICAL SUPPLY C0, 


110 Genesee St., Auburn, N. Y,, 


MANUFACTURERS AND DEALERS IN 


Electrical Goods of Every Description 


WE MAKE A SPECIALTY OF BATTERY ZINCS AND BLUE VITRIOL. 


SEND FOR PRICES. 








WIRES AND CABLES, 


For Telephone, Telegraph and Electric Light Use, 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsur- 
tassed, as has been proven by years of experience. All rubber ana 
gutta-percha compounds are very short lived when placed either in 
the air or under ground, and the supposed new insulating compounds 
now being presented to the public, are most of them old and dis- 
carded experimental products. The present high standard and uni- 
form quality of Kerite is the result of 30 years’ experience. 

The attention of Telephone Managers ¢s especially asked to our 
Anti-Induction Ze/ephone cables, they being the most practicable 
and durable in the market. 

Telephone, Telegraph and Electric Light Wires, for 
either submarine or underground work, a specialty. Estimates 
for complete systems of underground wires and conduits will be 
furnished on application. 


AUSTIN G. DAY, SoLE MANUFACTURER. 
CLARK B. HOTCHKISS, Gen. Agent, 


16 DEY STREET, NEW YORE. 











18 CONDUCTOR 
TELEGRAPH UABLE. 





SEBASTIAN, MAY & CO.’S 
IMPROVED $60 


Screw Cutting Lathe. 


Designed especially for elec- 
tricans and others roguirene a 
lathe for accurate wo 

Catalogue of Lathes Drill 
Presses, Tools, etc., malled on 
«pplication. 

LATHES ON TRIAL. 


163 Ww. second St.. Cincinnati, O 


UNITED ELECTRIC COMPANY, 
Salt Lake City, Utah, & Cheyenne, Wyoming, 


Dealers in Electrical Ay paratus & Supplies. 

We have special facilities for furnishing maty mal 
and a work io Utah. Wyoming, Idaho, Montana 
and Washington [errivories .t Eastern prices. 


UNITED ELECTRIC COMPANY, 
Post-Office Box 277, Post-Office Box 574, 
Sat LAKE City, UTAH. | CHEYENNE, WYOMING. 
BOWSHER’S TELL SPEED INDICATOR. 
Especially adapt-a to blectric 
Light machinery. Is absolutely re- 
m iiable, Connects to machinery with 
small belt. Besides continualiy 
showing the speed on dial, it alarms 
if speed runs “too fast’’ or * too 
slow.” Dial, 12 inches diameter. 
Weight, 10 lbs. All orders must give 
exact size und average speed of shaft 

to be connected with. N. P. BOW SHER, 
Sele Manufacturer, Seuth Bend, lod, 


‘THE “EL GIN” “TELEPHONE 
For Private Lines and ** Exchange 
Line Sysvem ”” 

Copied by many, excelled by none. 
Made wholly of metal and nickel plated. 
For sale by £. 8. Greeley & Co., New 
York ; Boston Electric Co., Boston ; ‘ 
Electrical § Supply Co., Chicago. It be- 
ing the standerd for mechanical tele- 
phones. Address. with stamp for cir- 
cular, *$ sw ” polephons Co., 

Elgin, Kane Co., Illinois A. 


1 ‘ES ‘ A 
WRIGHT’S REDUCER. 
NASHVILLE, Tenn , Nov, 30, 1886, 
Chas. D. Wright, Esq., Petersburg, Ti. 
DE4k Sir: Your fas or of the 26th inst. received. We 
have lately tried a number +f your Reducers on the 























working of one of our lines, and the improvement has 
been simply wonderful. We regard them essential to 
working of a line on which there are several stations, and 


Yours truly, 


have ordered twenty-five more, 
JouHN LENIHAN, Sec’y. 


Cumberland Telephone Co, 
MARSHALUTOWN, tome, Nov. 29, 1886. 
Chas. D. Wright, Esq , Petersburg, Til 


DEAR SIR: The Reducers we have been using on toll 
lines for the past year have given entire satisfaction and 
have undoubtedly improved the working of our long 
lines on which there are a number of stations. Have 
been able to talk from Charles City to Manchester, Iowa, 
over 130 miles of No. 1% wire through 15 stations since 
porting on the Reducers. Have had no trouble from 
ightning. Yours very truly, 


Gro _E. MeFARLAND, 
Iowa and Minnesota Telephone Co, General Supt, 


CHAS. D. WRIGHT, Patentee, 


PETERSBURG, ILL. 








BELTING CO, 


MANUFACTURERS OF THE 


Correspondence Solicited. 
$ JaM0g UOTBIL ISeIHeIS 313 JO 


ness. Made to any Length, Width and 
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Strength for Main Driving Belts. Endless Belts 
“VSD “Vd ‘VIHA TIC THd ‘80s peau poe Wu 40) “a's “OD ONILTTG NIVW 


Unsurpassed for Strength, 
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CARBONS 


BOULTON CARBON Co., 
CLEVELAND, 0. 


We do not b about our Carbons, but we 
challenge the v wo rl i to produce a better. 


Wheeler Reflectors. 


Special Shapes for Particular Uses, Arc and Incandescent, 


WHEELER REFLECTOR CO, 
18to 24 Washington St., Boston, Mass. 88 East Lake St., Chicago, Il. 


GEO. B. TURRELL, President. DUNCAN K. MAJOR, Treasurer. 


UNION HARDWARE CO., 


TORRINGTON, CONN. 


WOOD & PLATING DEPARTMENTS 


We manufacture in the following varieties, and 
make a specialty of contract work in large 
quantities for Electrical Companies. 











HLH Hy] 








~- EBONY. LIVE OAK, LOCUST 
VIOEP LANCEWOOD, HICKORY, IRONWOOD 
= COCOBOLA. ' APPLETREE, LAUREL, 
ROSEWOOD, CHESTNUT, CEDAR. 
MAHOGANY, BEECH, CHERRY. 
i , APIICS N RED- Tig Uat POPLAR 
‘ re. A A >LAR. 
MANUFACTURER OF TORREY BOX- OAK MAPLE, 
WOOD ADEIRA, PEPPERWOOD. 


ELECTRIC LIGHT 
GLOEES 


Also, Electroplaters in Gold, Silver, Nickel and 
Brass, and Manufacturers of Specialties in Hard- 





ei all ee Orestes avis te ware. Estimates furnisbed on application. 
order, all colors atte ars, 
gic. "Colored ule aut Cone New York Office “in charge of TOWER & LYON. 95 Chambers Street. 











EMPIRE STATE FLINT GLASS WORKS, 
F. THILL, 104 to 112 Kent Ave., 
Corner of Taylor Street, Brooklyn N. Y. 


Carpentier Yoltmeters & Ammeters, 
Hartmann Bridges and Rheostats. 


Standard Electrical Test Instruments of all kinds 


Roberts-Brevoort Electric Co, 


(LIMITED)? 
MANUFACTURERS OF 


THE ROBERTS PEROXIDE BATTERY 


THE ROBERTS DRY BATTERY. 


These batteries have each about 1.8 volts. The Per-Oxide 
Battery is intended for severe open-circuit work. Our Dry Bat- 
tery 1s sometting entirely new. It is put up io a sealed 





























% = cell; no fluid to spill; can be used in any position, 
8 Liberal trade discount. Send for Price List and Circular to 
A zn the company’s office. 

Per-Oxide Battery,- - - - = = = = $1.00 

Dry Battery, - = = “2 e 1.50 

| 

| No. 206 Broadway, New York. 
Send for circulars. QUEEN & CoO., , 
924 Chestnut Street, Philadeiphia, Pa. FOR SALE BY ALI DEALERS. 








H. G. CHENEY, President. P. H. WoopDWaRD, Secretary and Treasurer. ROBERT © HENEY, Vice-President. 
N. T. PULSIFER, General _pecercttt R. H. MATHER, Con. Electrician. 


THE MATHER ELECTRIC CO., 


HARTFORD, CONN, 
Sole Manufacturers under all the Patents of Richard H. Mather for 


ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 


Also Sole Manufacturers under all the Patents of Charles G. Perkins for 


Incandescent Lamps and Appliances for Incandescent Lighting. 


EXECUTIVE OFFICE, HARTFORD, CONN. 
New York Office, 145 Broadway. Cincinnati Office, Carlisle Building. 
117 and 119 Lake Street. Atlanta Office, 16 North Broad Street. 


PHOENIX GLASS COMPANY 


( Ww orks, 











Chicago Office, 








Water Cure, Beaver County, 


Penn.), 
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MANUFACTURERS OF A FULL LINE OF ELECTRIC LICHT 


U ae == 
g. 1013. Fig. 1018 





CLOBES AND SHADES, BOTH ARC AND INCANDESCENT, 
In Opal, Flint and Art Glass Effects, in Opalescent and other Colors. 


729 BROADWAY COR. WAVERL EY. PLACF, 


Standard Electrical Works, 


MANUFACTURERS OF 


TELEGRAPH AND TELEPHONE APPARATUS 


EXCLUSIVE MAKERS OF 
POST'S MAGNETO BELLS. 
PINS, BRACKETS, AT SPECIAL LOW PRICES. 
Aon BTOOCR, FURL LINs 
Iron, Steel and Hard-drawn Copper Wire, Batteries 
Gas Lighters, Call Bells, etc., etc. 


Estimates Furnished. 


Fig. 259, 
A. H. PATTERSON, Manager. 


Fig. 260. 


NEW LORE. 





Send for Catalogues ana Prices. 


CINCINNATI, OHIO, U. S. A. 





‘The. &C. Hleciric Motor Co, 


2 Wall Street, New York City. 

This company is now prepared to furnish mo- 
tors of 4 horse-power and upwards of unrivaled 
efficiency, convenient in form, neat in appear- 
ance, cheap and durable. 

For sewing machines, jewelers’ lathes, denta 
engines and other small power. 

Our battery the most efficient; furnishes ample 
power for motor or six-candle. lamp or cautery 
etc. 

Also special, motors for use on lighting circuits 
for larger power, and vice versa, with steam 
power for electric lighting in small quantity. 


_ JOHNSTON’S 


Patent \gency 


W. J. JOHNSTON, Proprietor, 
GEORGE H. STOOKBRIDGE, Manager. 




















This Agency continues to apply for patents on 
inventions, in all countries where patents are ob- 
tainable, and to pay especial attention to Electri- 
cal cases of a complicated and difficult 
character, and to those that other patent solicitors 
have been unsuccessful with. Its facilities 
have lately been much increased and im- 
proved, and its clients can rest assured that 
their interests will always be faithfully and 
conscientiously studied and zealously 
watchea over py competent experts, and 
that the work on their applications will be per- 
formed in a prompt, thorough and pains- 
taking manner, at very reasonable rates 


Inventors are cordially invited to correspond 
with us, or to call and see us. We make no charge 
for advice by mail or for consultation regarding any 
case in which our professional services may be re- 
quired, and we are always‘glad to furnish information 
and to assist inventors in perfecting their devices 
aud attaining satisfactory results. 


The Manager personally examines every 
invention committed to the Agency, devoting 
patient, searching investigation to each 
point of merit and improvement, letting nothing 
worthy of a claim pass unnoticed. His 
personal attention and direct supervision are sub- 
sequently given to every detail, insuring scien- 
tific precision in the preparation of the speci=- 
fication and the best possible construc- 
tion of claims. 


Inventions examined and advice given 
free. Caveats filed. Specifications and 
Drawings prepared. Searches and Exami- 
nations made as to value, novelty and patent- 
ability of Inventions; sccpe and validity of Patents, 
Infringements, Interferences, etc. 


Electrical Cases are our Specialty. 

We have a standing order at Washington 
for copies of the specifications and drawings of 
all electrical patents as they are issued, and our 
library contains every work relating directly or in- 
directly to electricity. For more than a decade our 
business has made us familiar with the progres and 
development in electrical matters. We know what 
has been done in any separate branch or in regard 
to any particular application of electricity, and we 
can readily tell what, if anything, has already been 
accomplished in the field to which belongs any case 
placed in our hands, It certainly stands to reason 
that with all this knowledge, and with the facilities 
at our disposal, we can prosecute applications for 
patents in electrical cases better, more thoroughly, 
and at fess expense to the client, than can the ordi- 
nary patent solicitor lacking this special informa- 
tion, special training and special mastery of the sub- 
ject in all its details. It also goes without saying 
that our clients have very little trouble in such 
cases. Understanding the subject thoroughly, we 
can readily see the points they make, and not in- 
frequently suggest additional ones. We also prepare 
drawings so simple and intelligible that there is no 
friction in the Patent Office. 


TheClientShould Visit this Office 


in all cases where he can do so with little trouble or 
expense, as he will find it much more satisfactory 
totransact his business in person. 


Where this is Inconvenient, 


however, business may be carried on to completion 
by correspondence, In such cases it is only 
necessary to send a statement of the case, giving the 
subject of the invention, describing fully and plainly 
what you claim or think is new, enumerating the 
advantages resulting from your improvements, and 
stating to what use or uses your invention may be 
applied; inclosing at the same time one or more rough 
sketches. On receipt of this we will-without 
charge—forward our opinion of the invention and 
of its patentability, telling you what the expense of 
obtaining a patent would be, and giving you in- 
formation how to proceed to secure a patent. 


Correspondence solicited. All communications 
treated with inviolable confidence. Address 


JOHNSTON'S PATENT AGENCY, 





168-177 Potter Building, New York. 
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KFHE NATIONAL CARBON CO. 





CLEVELAND, OHIO, 


MAKERS OF ELECTRIC LICHT CARBONS AND BATTERY MATERIAL. 








Telegraph and Electrical Supplies. 
Medical Batteries, Inventors’ Models, Experimental 
Work, and fine brass castings. Send for catalogue. 
©, E. JONES & BKO., Cincinnati, O. 

It is important to us that you mention this paper. 


HAVE YOU SEEN ONE? 


One what? The finest Four-Season Calendar 
ever printed is being distributed by the Chicago, 
Milwaukee & St. Paul Railway, for 1887. Send 
six cents in postage stamps with full address to 
A.V. H. Carpenter, General Passenger Agent, 
Milwaukee, Wis., and you will receive a Calendar 








by return mail. Only one Calendar will be sent 


to any one address. 
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VULCANIZED FIBRE 


The New Substitute for Hard Rubber. 


Adopted by the leading Electric Light Com- 
panies and Manufacturers of Electrica] Appa- 
ratus, being a better non-conductor, lighter and 
more durable, at half the cost. 


Send for samples, circulars and prices to 
VULCANIZED FIBRE CoO., 


Wilmington, Del., 
or No. 15 Dey St., New York, 








MITCHELL, VANCE & CO., 


MANUFACTURERS OF 
Electroliers and other Fixtures, 
Adapted to any system of 
Incandescent Electric Lighting. 


Also Combination Fixtures, for both Gas 
and Electric Lighting. Gas Fixtures of 
Handsome Original Designs. 

_ Estimates and designs furnished upon applica 
tion, 


836 AND 838 BROADWAY, 
NEW YORK. 


SERIES-MULTIPLE. 
incandescent Lights on Arc Circuits. 
WITH 
Little-McDonald 
CUT OUT. 








DYNAMO 








O 
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J. A. POWERS, ‘Troy, N. Y. 





WAITE & BARTLETT, 


Manufacturing Electricians. 


Electrical Experimental Models for Inventors a Specialty. 


202-204 EAST TWENTY-THIRD ST.. NEW YORK CITY. 
Third Avenue Elevated stops at door, 


POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS 


Complete Steam Plants for Electric Light and Power. 
Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the HIGHEST EFFICIENCY. 

Our Extended Experience Enables us to Guarantce Satisfaction. Send for New Illustrated Pamphlet 
707 AND 709 MARKET STREET, ST. LOUIS, MO. 











THH IDH HNGINE. 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


AUTOMATIC CUT-OFF ENGINE 


in the world. References furnished from 
the most pecuniarily Successful Elec- 
tric Light Plants in the 
United States. 


: MEDAL AND HIGHEST AWARD 
From Franklin Institute, of Philadelphia. 
MANUFACTURED BY 
FOUNDRY AND MACHINE DEP'T 
(Harrisburg Car Manufacturing Co.), 
Harrisburg, Pa. 


















Dry Battery 





if No Liquid, no danger of spill- 
il ing. no fumes, no climbing salts, 
bo corrosion. 

Sent out charged ready for use, 


PRICE, $1.50. 


Send stamps for complete cata- 
logue. 


“dO 


re 
United States Electrical Co. 
41 and 43 WALL STREET, NEW YORK, 


MANUFACTORY AND SALESROOMS : 


29 FOLTON S?., BROOKLYN, WN. ¥ 


TATHAM & BROTHERS, 


MANUFACTURERS OF 


LEAD-ENCASED AND ARMORED 





Worbtenn 








226 and 228 South Fifth Street, Philadelphia. 


AND MANUFACTURERS OF THE 


". “Tathan-Brooks, Jr.” Auti-Induction Cable 


Combinine the HIGHEST INSULATION with FLEXIBILITY,SMOOTH FINISH 
UNIFORMITY, CONTINUITY, and SUPERIORITY OF CONSTRUCTION, 


The above is a sectional view, actual size, of a 64 conductor Tatham-Brooks, Jr., Anti-Induction, 
Lead-Encased and Armored Cable, now in successful operation by the Bel] Telephone Company, in 
the Delaware River, between the cities of Philadelphia and Camden. Insulation resistance over 
1,000 megohms per mile. Electro stati 









The only Perfect Electric 
Belt made. No slipping or 
lost motion, hence a steady 
light. Send for sample belt. Re- 
fer to all Electric Light Companies. 
Agents in all cities. 


The Shultz Belting Gompany, ~~ 


Cor. Bismarck and Barton Sts., St. Louis Mo. 





WIRES AND CABLES,| 





MODEL and g_ Seid forCircwars, 


PYPERIMENTA CE Joestre 


eee PTY cincinnati, 0. 
W ORK sreciaity. 


(Mention this Paper} 


CEAR WHEELS & CEAR CUTTING. 
SEND FOR CATALOGUE D. 


G.B.GRANT 


'366 BEVERLY 8T., BOSTON, MASS, 














DRAUCHTSMEN'S SENSITIVE PAPER 


FOR COPYING DRAWINGS &C 
WHITE LINES 


IN 
ON BLUE GROUND 


AN EXCEEDINGLY CHEAP& SIMPLE METH 


BY LIGHT. 


SEND FOR / THOS H MSCOLLIN 635ARCH ST 
PRICE LIST \ PHILADELPHIA PA. 


100,000 No. 1 Live Timber 
CEDAR TELEGRAPH AND TELEPHONE 
POLES. 


25s 30s 35s 40s 45s 50s 55s GOs, 





The largest and best stock in Michigan, De- 
liverable f. 0. b., well staked and wired, on 
F.& PP. M., Mack. Div. M. CP. P, & P. A 
Railroads. Telegraph, Electric Light and Tele- 
phone companies promptly supplied. 


HENRY C. RIPLEY, 


East Saginaw, Mich. 


Senp FOR CATALOGUE. 


JAMES LEFFEL « Co. 
SPRINGFIELD, O., on 110 LiBeRTY ST., N.Y. 


THE OLD RELIABLE 
WATER WHEEL, 
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The Star Bell contains all the best features of 
our various Patented Bells, with a new patented 
improved eccentric adjustment, which can be 
regulated from the face of the Bell, as shown in 
the cut. 


Cc. BAXTER 
(Successor to Tucker & Baxter), 
Electrical Goods and Supplies 
40 FULTON 8ST., BROOKLYN, N. Y¥. 
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NOW READY. 


ELEMENTS OF 


TATIC ELECTRICITY: 


WITH FULL DESCRIPTION OF THE HOLTZ AND TOPLER MACHINES 
AND THEIR MODE OF OPERATION. 


BY PHILIP ATKINSON, A.M., PH.D. 
228 PAGES; CLOTH, 12MO; 64 ILLUSTRATIONS. 
Postage to an art of 
PR ICE, the world PREPAID, $1.50. 
The author of this treatise has made a special study of Static Electricity, and is an 
acknowledged master of the subject. The book embodies the result of much original 


investigation and experiment, which Dr. Atkinson's long experience as a teacher 
enables him to describe in clear and interesting language, devoid of technicalities. 








EXTRACT FROM THE PREFACE: 


In this treatise the principles of electricity are presented untrammeled, as far as pos- 
sible, by mathematical formulz, so as to meet the requirements of a large class who have not 
the time or opportunity to master the intricacies of formule, which are usually so perplexing to all 
but expert mathematicians. 

This class includes those whose knowledge of ele:tricity is limited to the practical details of 
tel phy, telephony and electric lighting; also those among the liberally educated who desire to 
review electric science in the light of recent investigation ; and those who wish to 
study its elementary principles preparatory to a more extended course which shali embrace all tbe 
details of electric measurement and electric engineering. 

The theory assumed is that electricity is one of the forms in which energy manifests itself; that 
its nature is not changed by the means employed to generate it, and that the various terms, posi- 
tive, negative, static, dynamic, express certain conditions and relations in which this 
manifestation occurs, and not different kinds of electricity. 

The views expressed in the book are the result of many years’ experience in the class 
room, the lecture room and the laboratory, and were adopted only after the most rigid 
test of actual and oft-repeated experiment by the author. 


LIST OF CONTENTS: 
CHAPTER I.—ATTRACTION AND REPULSION. 


Conductors and Non-Vondu ctors, Quantity and Intensity, Static Electricity Defined. 
ILLusTrRaTions: The Balanced Rod, the Pith-Ball Klectroscope, The Insulated Metal Rod. 
CHAPTE@ II.—ELECTRIC POTENTIAL. 
Potential, Difference of Potentia), Positive and Negative, Electric Movement, the Gold Leaf Electroscope, 
Mutual Effects of Friction, Charge Defined. 
ILLustTRations : Gold Leaf Electroscopes. 


CHAPTER IL.—THE NATURE OF ELECTRICITY. 


The Conservation of Energy; Heat, Light and Eleetricity Compsred; Polarized Light and Electricity, The 
Wave Theory, Conductivity for Heat and Electricity Compared, Comparative Conductivity of Different 
Substances for Heat and Electricity as given by Wiedmaun and Franz, the Spark and Snap, the Dual 


Theory. 
CHAPTER IV.—INDUCTION. 
Influence of Distance, Cylinder Electrified by Induction, Theory of Induction, Influence of Dielectric, Spe- 
cific lnductive Capacity, Specific Inductive Capacities of Various Substances, 2 
ILLustrRaTions : Induction Illustrated, Electrified Cylinder, Specific Inductive Capacity Illustrated. 
CHAPTER V.—ELECTRIC DISTRIBUTION AND CONDENSATION. 


Equipotential, Lines «f Force, Surface Condensation. Surface Transmission, Hollow Conductors, Prof. 

Plane, Experiments with Hollow Conductors, Bag Experiment, Pail Experiment, Combination of Pai-s, 

Faraday's Hollow Cube, Thickness of Electrified Surface, Convection, Variation of Charge, Influence 

of Fcrm, Electrified Spheres, Electrified Cylinder, Influence of Points, Electrified Spheroid, Electrified 
Disc. 

ILLUSTRA1IONS ; Proof Plane, Hollow Conductor, Faraday’s Bag, Pail Experiment, Combipation of 

Pails, Spheres in Contact, Electrified Cylincer, Cylinder with Points Attached, Electrified Sphervid, 


Electrified Disc. 
CHAPTER VI.—ACCUMULATORS. 


The Charged Pane. The Leyden Jar, Charge by Cascade, The Leyden Battery, Discharge Through a Book, 
The Kesidual Charge, Jar with Movable Coatings, Various Effecis of a Discharge, Disruptive Discharge, 
Silent Discharge, ichtenberg’s Figures. 

ILLUSTRATIONS : The Chargej Pane, The Pane Discharged, Leyden Jar and Discharger. Jars in Cas- 
cade, Leyden Battery, Discharge Through a Book, Jar with Movable Coatings, Universal Dis- 
charger, Lichtenberg’'s Figures. 

CHAPTER VII.—ELECTRIC GENERATORS. 


The Electrophorus, the Frictional Machine, Machine Described by Noad, Measurement of Energy, The 
Electric Chime, Image Plates, he Electric Whir), Armstrong’s Hydro-Electric Machine. 

ILLUSTRATIONS : Electrophorus, Discharge of E1ectroplorus, Plate Electrical Machine, Lane’s Unit 
Jar, Electric Chime, [mage Piates, the Electric Whirl, Air Current from a Point, Armstropg’s 
Hydro-Electi:ic Machine. 

CHAPTER VIIL.—ELECTRIC GENERATORS. 

Influence Machines, The Holtz Machine, The Tipler Machine, The Four-Plate Tépler Machine. Mode of 
Action of the TOpler, Multiplication of the Charge, Holtz and Tipler Machines Compared, Comparison 
by Dr. Holtz 

ILLusTraTions: The Holtz Electric Machine, Atkinson's Tépler Electric Machine, Atkinson’s Four- 
Plate Tipler Machine (front view), Atkiuson’s Four-Plate Tépler Machine (end view), Atkinson’s 

*Four: Plate Topler Machine (rear view). 
CHAPTER IX.—EXPERIMENTS WITH THE TOPLER MACHINE. 

Electric Chime for Topler Machine, Apparent Time of the Electric Discharge an Optical [llusion, 
Transmission of Power by Static Electricity, Source of Electric Supply of a Tépler Machine, Elec- 
tricity Generated by the Friction of Metals; The Spark—lIts Direction, Subdivision and Color; Direct 
and Keversed Rotation, Higher Potential of Jar D, Reversal of Potential, The Faradic Current, The 
Electric Bath and Eleciric Wind, Gas Lighting. 

ILtusTeaTions: Chime for Tiépler Machine, Experiments with the Topler Electric Machine. 

CHAPTER X.--ELECTRIC TRANSMISSION IN VACUA. 

Electric Transmission in Low Vacua, Geissler Tubes, Electric Transmission in High Vacua. 

ILLUSTRATIONS: Vacuum Tube, Geissler Tubes, Rotary Movement in High Vacua, Rotary Movement 
Reversed, Glass [luminated, Incuctive Action of Metal Screen, Heat Produced in High Vacua. 

CHAPTER XI.—ELECTROMETERS. 

Coulomb's Torsion Balance, Inaccuracy of the Torsion Balance, Attracted-Disc Electrometers, Thomsgon’s 
Absolute Electrometer, Mode of Using the Absolute Electrometer, Formule for Charged Surfaces, 
Application of Formule to Measurements by Electrometer, Thomson's Quadrant Electrometer, 
Mode of Using the Quadrant Electrometer. 

{LLUSTRATIONS: Coulomb's Torsion Balance, Arm and Angle of Repulsion Illustrate’, Thomson's 
Absolute Electrometer, The Idiostatic Guuge, The Replenisher, Thomson's Quadrant Electroimeter, 
Quadrants and Needle; Scale, Lamp and Screen. 

CHAPTER XIUI.—THE ELECTRICITY OF THE EARTH AND ATMOSPHERE. 
Potential and Earth Currents, Illustrations from the Thermopile, Diurnal and Seasonal Variation, Difference 


ot Potential between Atmospheric Strata, The Atmosphere as a Leyden Jar, Ascending and Descenda- | Or. I x SEE y 
| 4, Distribution of Heat in the Electric Circuit. 


ing Currents, Cosmic Electric {nfluence, Observations on Telegraph Lines. 
CHAPTER XIII.—THE ELECTRICITY OF THE EARTH AND ATMOSPHERE, 


The Aurora, Auroral Archer, Corove and Streamers, Auroral Movement, Curtain Formation, Auroral 
Bands, Height of the Aurora, Geographical Position of the Aurora, Causes of the Aurora. 
ILLvUsTRaTions: Aurora Observed at Paris, Oct. 3, 1882; Aurora Observed at Paris, Feb. 4. 187.2; 
Auroral Corona Observed at Boss*kop, Lat, 70° N.; Aurora Observed from the Vega, at Behring 
straits, Lat. 65° N., Mareh 21, 1879; Auroral Curtain Formation, Observed at Bossekop, Lat. 70° 
N.; Auroral Curtain Formation, Observed at Bossekop, Lat. 70° N.; Chart Showing Isochasmen, 
or Lines of Equal Auroral Frequency. 
CHAPTER XIV.—THE ELECYrRICITY OF THE EARTH AND ATMOSPHERE. 

Lightning and Thunder, Formation of Thunder Clouds, Discharge Between Clouds, Thunder, Discharge 
from the Clouds to tue Earth, Discharge from the Earth to the Clouds, Lightning Rods, Rules for the 
Construction and Erection of Lightning Conductors, Points and Upper Terminals, Space Protected, 
Attachment to Building, Ornamental Iron Work, Material for Conductor, Form of Conductor, Joints, 
Earth Connection, Inspection, Silent Discharge, Heat Lightning, Tornadoes. 





Every Illustration in the above book was made expressly for it. 
The contents are wholly original and the subject is not only treated 
from the American standpoint, but is brought down to date. 


Copies promptly mailed to any address in the world, POSTAGE PREPAID, on| 


receipt of the price, $1.50. Remit by P. O order, draft, registered letter or 
express at our risk. Postal Notes are at the risk of the remitter. Address 


ww. J. JOHNSTON, PUBLISHER, 
168-177 POTTER BUILDING, NEW YORK, 


Recent Electrical Books. 





SHORT LECTURES TO 


ELECTRICAL ARTISANS: 


BEING A COURSE OF EXPERIMENTAL LECTURES DELIVERED 
TO A PRACTICAL AUDIENCE. 


By J. A FLEMING, M. A., D.Sc. 


ROG PAGES. 


T4 ILLUSTRATIONS. PRICE, $1.50. 


: CONTENTS : 


LECTURE I. Mégnetization—Magnetic Polarity— 
Lines of Magnetic Force—Measurement of Mag- 
netic Fields—Magnetic Resistance—Permeability 
and Susceptibility —Saturation—Magnetic Theories. 


LECTURE II. Oersted’s Discoveries—Field of So- 
lenoid—Mirror Galvanometer—Faraday’s Laws of 
Induction of Currents—Terrestrial netic In- 
duction—Mnemonic Rule—Electric Inertia—Self- 
Induction. 


LECTURE III. Moegnetizing Force—Electro-Mag- 
nets—Effects of Torsion— Curves of Magnetization 
— Weber's and Ampére’s Hypothesis, 


LECTURE IV. Forms of Electro-Magnets— Long- 
pull aod Weight-carrying Magnets—Field Magnets 
—Foucault or Eddy Currents—Induction Coils— 
Secondary Generators. 


LECTURE V. OC. G. 8S. System of Electrical 
Measurement—Fundamental Units — Mechanical 
Units—Electric and Magnetic Units of Measure- 
ment —Summary and Table. 





LECTURE VI. Practical Instruments for Measur- 
ing Electric Quantities—Voltameters — Electro- 
Chemical Equivalents—Tangent Galvanometer— 
Current Measurement — Ampére-Meter — Dyna- 
mometers. 


LECTURE VII. Instruments for Measuring Electro- 
motive Force—Laws of Current Flow—Voltmeter 
—Cardew—Sir W, Thomson—Ayrton and Perry— 
Potentiometer—Resistance—Standards of Resist- 
ance—British Association Uvit—Legal Ohm— 
Wheatstone’s Bridge—Watt- meters. 


LECTURE VIII. Primary and Secondary Cells— 
Electrolysis—Planté’s Researches — Energy De- 
velo’ by Primary Cells—Forms of mary 
Batieries Standard Daniell’s Cell — Standard 
Clark’s Cell—Modern Secondary Batteries. 


LECTURE IX. Electro-Motors—Measurement of 
Work—Efficiency of Motors—Reaction between 
Armature and Field Magnets—Counter Electromo- 
tive Force—Measurements of Efficiency of Motors 











ELECTRICITY TREATED EXPERIMENTALLY, 


FOR THE USE OF SCHOOLS AND STUDENTS. 
LINNZXUS CUMMING, M. A. 


389 PAGES, 


242 ILLUSTRATIONS. 


PRICE, $1.80. 


CONTENTS. 


MAGNETISM.—Chapter I. Magnets; 


Chapter II. Field of Magnetic Force; Chapter LIT. 








Methodsof Magnetization; Chapter1V. Terrestial Magnetism. FRICTIONAL ELEcTRICITY.—Chap- 
ter I. Electrification; Chapter II. The Field of Electric Force; Chapter III. Electrical Induction; 
Chapter IV. Electrical Machines; Chapter V. Absolute Measurement of Electricity. VoutTaic 
EvLEecTRicITy.—Chapter I. The Battery; Chapter II. Electrolysis; Chapter III. Ohm’s Law; 
Chapter IV. Wheatstone’s Bridge; Chapter V. Electro-Magnetism and Electro-Dynainics; Chap- 
ter VI. Current Induction. THERMO-ELECTRICITY. ABSOLUTE UNITs IN 8S. C. G. System.— 
Units and Measures; Fundamental Units: Mechanical Units; Table of Natural Sines and Tangents 
of Angles for each Degree. 





THE AGE OF ELECTRICITY, 


FROM 


AMBER-SOUL TO TELEPHONE. 
By PARK BENJAMIN, Ph. D. 


12mo, Cloth. 381 Pages. 143 Illustrations. Price, 82.006. 





CONTENTS. 


CHAPTER. 
VII.—The Electric Light. The Conversion of Elec- 
trical Energy into Heat and Light. 
1X.—Electro-Motors, and the Conversion of Elec- 
trical Energy into Mechanical Energy. 
X —Electrolysis Electro-Metallurgy and the 
Storage Battery. 


CHAPTER. 
{.—The Myth of the Amber-Soul. 
II.—The Discoveries of the Early Experimenters. 
IlI.—The Caging of the Lightning. 
IV.= Electricity in Harness. 
V.—The Galvanic Battery and the Conversion of 
Chem‘cal Evergy into Electrical Energy. 
VI.—The Electro-Magnet. and the Conversion of XI.—The Electric Telegraph. 
Electricity into Magnetism. XI1l.—The Speaking Telephone. 
VIl.—The Dynamo-Electric Machine, and the Con-| XIII.—The Induction Coil, and Powerful Electric 
version of Magnetism and Mechanical Mo- Discharges. 
tion into Electricity. XIV.—The Application of Electricity to Medicine, 


ARC AND GLOW LAMPS. 


A Practical Hand-Book on Electric Lighting. 
By JULIUS MAIER, Ph. D., 


Associate of the Society of Telegraph HKingineers and Electricians. 


Crown 8vo, 376 pages, Cloth. 82 Illustrations. Price, postage prepaid, $3.00. 


CONTENTS. 








NTRODUCTION. PART III. 


GLOW LAMPS. 


PART I. 
ELECTRIC LIGHT. 


1. Difference between Arc and Glow Light. ‘ 
2. Generation of Heat and Light by the Electric | , bustion. 
Current (Joule’s and Ohm’s Law). 2. Lamps Purely Incandescent. . 
8. Electrical Traits and their Relation to Limits | 8. General Remarks on the Construction, Effi- 
of Work. ciency and Life of Glow Lamps. 


1. Lamps Combining Incandescence and Com- 


5. Efficiency of Dynamos and their Application 
to Electric Lighting. 

6. Electric Measurement. 

7. Photometric Methods. 

8. Arrangement of Leads and Lamps, Installa- 


PART IV. 
THE APPLICATIONS OF ELECTRIC LIGHTING 








tions. Sorcadary Batteries. 
ynamos, 
PART I. 91. Dlumination of Light-houses, 
ARC LAMPS. 2. Bhtp Lighting. 

1, Preparation of Carbon for Arc Lamps. 3. Night Signaling. 
2. Intensity of the Arc and Direction of Light| 4. Electric Light in Collieries, 

Rays. 5. Application to Military Operations. 
3. Monophotal Lamps. 6. Illumination of Railway Trains. 
4. Polyphotal Lamps. 7. Illumination of Theatres. 
5. General Remarks on the Construction of Arc| 8. Electric Light Applied to Photography. 

Lamps. 9. Electric Light Applied to the Microscope. 
6. Arc Lamps with Oblique Carbons. 10. Application of Electric Light to Surgical 


7. Electric Candles. # | Operations. 

Copies of any of the above books, or of any Electrical Works published, will 
be mailed, POSTAGE PREPAID, on receipt of price. Remit by Post Office Order, 
Express, Draft or Registered Letter, at our risk. Postal Notes are at the risk of 
the remitter. Address 


W. J. JOHNSTON, Publisher, 168-177 Potter Building, New York. 
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THE ELEctTRIC MoTOR 


AND ITS APPLICATIONS. 


By THOMAS COMMERFORD MARTIN and JOSEPH WETZLER, 
Associate Editors of THE ELECTRICAL WORLD, Members of the American Institute of Electrical Engineers. 


§$ 3-216 Large Quarto Pages; 200 Illustrations; Price, postage prepaid to any part of the world 3. 





This timely work is the first American book on Electric Motors, and the only book in 
any language dealing exclusively and fully with the modern electric motor in all its various 


practical applications. 


The book is a handsome quarto, the page being of the same size as 


Dredge’s large work on “ Electric [llumination,” and many of the cuts are full-page. 


EXTRACT FROM PREFACH. 


No department of applied electricity has undergone greater development during the last two years than that which concerns the use of electricity as a 
motive power. In America, a remarkable-interest in the subject has been manifested, leading from mere experiment in the laboratory to practical work and the 


opening up of anew occupation for electricians. As a result, several thousana 
street railways electricity has become the sole agency of locomotion. 


motors are now in successful operation all over the country, while on numerous 


Under these circumstances, it is natural that a demand should arise for books dealing with the principles involved in the use of dynamo-electric ma- 


chines as motors, and giving some account of the most noteworthy and important types. 


this work. * * * 


With the object of meeting the want, the authors have prepared 


It is true that in some minor respects the application of electric motors is still in an experimental state, and that until definite principles and acknowl- 
edged standards have been reached, a book on the subject must necessarily be somewhat inconclusive. This might, indeed, be said with equal pertinence of 
the electric light and the telephone. But the authors will be satisfied if they have done something toward the evolution of the perfect motor of the future, and 
if they have cited enough of the abundant evidence to show that the electric motor and the electric transmission of energy have already won their rightful 
place in the domain of the arts and sciences. After witnessing the performance of a great variety of motors and traveling on a great many electric railways, 
they féel justified in their belief that the career of the electric motor now begun so auspiciously will in several respects be a counterpart of the now universal 
steam engine, and that it will realize brilliantly the liberal promise of possibilities still remote. 


The following Chapter Headings and list of Illustrations will show how complete and exhaustive the book is, and how valuable it will be to every one 
interested in the progress and development of the Electric Motor or the Electrical Transmission of Energy : 


CHAPTER I.--ELEMENTARY CONSIDERATIONS. 
ILEYgTRATIONS :; Oersted’s Experiment, Field of Force around Two Wires, Diagram Showing 
Cunstancy of Speed under Varying Loads. 
CHAPTER II.—EARLY MOTORS AND EXPERIMENTS IN EUROPE. 
ILLUSTRATIONS : Jacobi Motor, Froment Motor, Du Moncel Motor, Bourbonze Motor, Paci- 
notti Machine. 
CHAPTER III.—EARLY MOTORS AND EXPERIMENTS IN AMERICA. 
ILLUSTRATIONS : Davenport Motor, Walkly Motor (two cuts), Stimpson Motor (two cuts), Cook 
Motor, Lillie Motor (two cuts), Neff Motor (two views), Avery Motor (two views), Gustin 
Motor (two views), Page Motor (three views), Hall Locomotive, Stein Motor with Fan, 
Vergnes Motor (two views), Modified Vergnes Motor, Yeiser Motor, McCullough Motor, 
Gaume Motor (two views), Wickersham Motor, Mason Motor, De Morat Motor. 
CHAPTER IV.—ELECTRICAL TRANSMISSION OF POWER. 
ILLUSTRATIONS: Schuckert Installation at the Munich Exposition of 1882, Deprez Generator at 
Miesbach, Deprez Installation at the Munich Exposition, Deprez Generator at the Chemin 
de Fer du Nord, Paris, 1883, Deprez Generator at Creil, 1885. 
CHAPTER V.—THE MODERN ELECTRIC RAILWAY AND TRAMWAY IN EUROPE. 
ILLUSTRATIONS : Siemens Dynamo, with Dolgorouki Engine, The Water Power of the Port- 
rush Railroad, Tunnel for Vienna Electric Railway (two views), Elevated Structure for 
Vienna Railway, The Brighton (England) Electric Railway, The Paris Electric Street Rail- 
way of 1881 (two views), The Electric Railway at the Vienna Electrical Exposition of 1883, 
Blackpool (England) Electric Street Car, Details of Conductor Conduit, Section of Road- 
way, Plan of Car, Generator at Blackpool, Exciter. 
CHAPTER VI.—THE MODERN ELECTRIC RAILWAY AND STREET CAR LINE IN 
AMERICA. 


ILLUSTRATIONS : The Electric Locomotive ‘‘ The Judge,” Track of Electric Railway in Chicago | 


Exposition, 1883, ‘‘ The Judge,” Side Elevation, Plan View of ‘“‘ The Judge,” Rear Eleva- 
tion of ‘‘ The Judge,” Speed Regulator, Reversing Mechanism, Early Edison Electric 
Locomotive (two views), Improved Edison Electric Locomotive, Daft Electric Locomotive 
‘* Ampere,” Plan of ‘‘ Ampére,” Elevation of ** Ampére,” Method of Rail Insulator, Daft 
Motor * Morse,” Details of the Motor ‘‘ Morse,” Curve of the Baltimore Electric Street 
Railway, Overhead Conductor on Baltimore Railway, Side Elevation of Daft Locomotive 
‘‘ Benjamin Franklin,” Plan of the ‘‘ Benjamin Franklin,” Rear Elevation of the *‘ Benjamin 
Franklin,” Summer View on Bentley-Knight Electric Street Railway, Cleveland, O., Winter 
View on Bentley-Knight Electric Street Railway, Cleveland, O.; Elevation of Proposed 


Bentley-Knight Six Hundred and Seventy Horse-power Electric Governor, Standard Sec- | 


tion of the Proposed Underground Electric Railway for New York, Station near Fourteenth 

Street on Proposed Underground Electric Railway for New York, Method of Making Pipe 

and Wire Connections, Van Depoele Generator, Large Van Depoele Motor, Van Depoele 

Electric Railway, Toronto, Can.; Minneapolis Railway, Van Depoele System, Electric 

Street Railway, Montgomery, Ala. (Van Depoele system, two views), Pendleton Method of 
Attaching Motors to Cars (two views). 

CHAPTER VII.—THE USE OF STORAGE BATTERIES WITH ELECTRIC MOTORS FOR 

STREET RAILWAYS. 
ILLUSTRATIONS : Locomotive Driven by Accumulators, Lisieux, France ; Car Used with Ac- 


cumulators, Paris; The Kew Bridge Experiments, Reckenzaun Car Elevation, Reckenzau” 
Car Plan, Gearing of Elieson Car (two views), Elieson Car with Accumulators, Reckenzaun 
Mining Locomotive, Charging Station Hamburg Electric Street Railway, Car Hamburg 
Electric Street Railway. 


CHAPTER VIII.—THE INDUSTRIAL APPLICATIONS OF ELECTRIC MOTORS IN 
EUROPE. 
ILLUSTRATIONS : Jablochkoff Motor, Deprez’s Small Motor (two views), Esteve Motor, Recken- 
zaun Motor, Gramme Motor, with Taverdon Drill; Lee Chaster Motor, Ayrton-Perry Motor, 
Details of Ayrton-Perry Motor, Regulator of Ayrton-Perry Motor (two views). 





CHAPTER IX.-—-THE INDUSTRIAL APPLICATION OF ELECTRIC MOTORS IN AMERICA. 
| ILLUSTRATIONS : Griscom Motor, Daft Generator of 1884, New Daft Generator, Daft Motor 
with Gearing, Daft Motor with Blower, New Daft Motor, Daft Motor Limit Switch, De- 
tails of Limit Switch (two views), Small Van Depoele Motor (two views), Diebl Motor (two 
| views), Keegan Motor, Pendleton Motor (two views), Armature of Pendleton Motor. 
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CHAPTER X.—ELECTRIC MOTORS IN MARINE AND AERIAL NAVIGATION. 
ILLUSTRATIONS : View of the Tissandier Balloon, Batteries of Tissandier Balloon, Krebs-Renard 
Balloon. 


CHAPTER XJ.—TELPHERAGE. 

ILLUSTRATIONS : Diagram of Telpherage Tracks, View of ‘‘ Series” Telpher Road, Weston, 
England ; View of ‘‘ Cross-over Parallel” Telpher Road, Glynde, England; Diagram of 
Glynde Track, Telpher Governor, Telpher Brake, Chandler System of Suspension Trans- 
portation, Elevation of Locomotive Car, Chandler Svstem; End View of Car; Motor 

| of Chandler Wire Road, Passing a Pole on Chandler Wire Road, Design for Mail or 
Coast Service, Van Depoele Telpher System. 





CHAPTER XII.—LATEST AMERICAN MOTORS AND MOTOR SYSTEMS. 

ILLUSTRATIONS : The Stockwell Motor, Armature of Stockwell Motor, Perspective of Resist- 
ance Board, Diagram of Resistance Bars, Beattie Motor, Detailsof Beattie Armature, Brush 
Mowtwr, Details of Governor Brush Motor (two views), The C. & C. Motor, Sprague Electric 
Motor (four views), Sprague Electri System, One-car Train; Sprague Electric Railway Car 
System, Two-car Train; End View of Car, Truck of Sprague Car, Elevation of Sprague 
Car Truck, Plan of Sprague Car Truck, Henry Electric Motor for Railways (two views), 
Side View Higham Motor, Section Higham Motor, Perspective Van Depoele Street Car 
Motor, Van Depoele Motor, Motor and Truck Field System (side elevation), Motor and 
Truck Field System (end elevatio. ), Bearing of Motor on Car Axle, Regulating Motor and 
Adjustable Brushes, Details of Commutator, Details of Brush-holder, The ‘* Berkshire ” 
Electric Car, The Schlesinger Electric Car, The Edgerton Motor, Section of Edgerton 
Motor, Fisher Motor (two views). 





APPENDIX A.--THE OPERATION OF MOTORS FROM ELECTRIC LIGHT AND POWER 
STATIONS. 


APPENDIX B.—THE JULIEN ACCUMULATOR AND TRACTION SYSTEM. 
ILLUSTRATIONS : The Julien Electric Street Car, Julien Accumulator in Street Car Service. 
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is protected by over 
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winter, and on roads having gradients of 350 ft. per mile, showing marked economy over the per- 
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DAFT SELF-REGQULATING MOTOR, 
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isolated plants, the result of the completeness and undoubted success of those which have ulready 
withstood severe tests of enduring ee ualities, Sees the of speed and economic valine. 
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USE POST'S - 


ZERO BABBITT METAL 
‘AND’ AVOID HOT BOXES. 


Resuit of Comparative Tests POST’S ZERO 
METAL, with other Babditt and Non-Friction Metals, 
under Supervision of Edison Machiue Works, Goerck 
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‘application, 
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SOLE MANUFACTURERS, 


No. {0 PECK SLIP. N. Y. 
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ct ames leo eeaalegste Tease alt anges Sree or co i! 
‘ befor a shipping, ith r 3 and strength, as well as 
¥- , , Eigoes one, tess Sao Sage Pheer! poe Wir vanized—given . upon 


“os. 


| pete Seri tog ire. 
Wew. York Warchouss, ie Baas St. . Chi go Warehouse, 107 Lake Street. 


THE THOMSON “HOUSTON ELECTRIC. 00,, 


SOLE OWNERS AND MANUFACTURERS OF THE 


ONLY PERFECT AUTOMATIC SYSTEM OF 
ELECTRIC ARC-LIGHTING IN akuiee & WV OF DD. 


ALSO, MANUFACTURERS OF 


_ DYNAMO MACHINES. AND LAMPS 


For Incandescent VAghting® 


fe epics, compactness Pon durability. The same‘has been said. ae admitted to be true of the Thomson- 
THE BEST LIGHT at the ‘Southern Exposition,” at Louisville, Ky., in 1883. At the 
ers the FIRST PRIZE for best m of Arc Lighting. At the exhibition ’ held’ in San eiceegye 

At the most exhaustive competitive test of the various prominent systems ever made by.a city, 
At the International Inventions Exhibition, at. London, Aug. 11, 1885, this com- 











Bett 2 eg, Ta D os have no 
We were awarded the 
sree’ Endbotelal tion at Cincinnati, the same 
tas waideier ct) , it received the FIRST GO 
at was given the os was awarded the contract for lighting th that city. 
only Gold Medal awarded. 


" MANUFACTURERS OF 













We would call especial attention 
to our NEW SELF-REGULATING 
DIVIDED ARC, which is a novel and 
valuable feature in our gystem, and for 
which there is very large demand. Itis the 
only practicable and perfect-work- 
ing Small Arc yet offered to the public, 
and svili effect. a great reduction in the cost 
of Aro-Lighting plants and very great 
increase in the efficiency and profits 
of local companies. 


Incandescent Lamps, Current Regu- 
lators, Lightning Arresters, Gut- 
outs, Switch-boards, 





The Thomson- Houston Electric Company, 
during the t year, has installed by far a 
— number of local company plants in 

iferent parts of the United States THAN 
ALL OTHER ELECTRIC LIGHTING COMPANIES 
COMBI<ED, 








In many cities in various parts of the We request capitalists who contemplate 








United States, particulars concerning which 
ean =a had by application, entire plants of 

other systems have been thrown and the 
Thomson-Houston installed in their place, 
thus fully corroborating what is claimed for 
it, viz., that it is cheaper to PURCHASE 
Thomson-Houston lamps and dynamos than 
to operate any other system aS A GIFT. 





At no city in the United States has it ever = 
competed for city business that it has not * 


been awarded the city contract. This 
cannot be said ofany other company 
in the United States. 


wae The THOMSON- HOUST 


(18 Devonshire St., Boston, Mass.- 


PRINCIPAL OFFICES : 












putting in an Electrio-Light plant to confer 
with either the Bogton or Chicago office 
), before adopting any other system. 


Correspondence with active, energetic 
= men, capable of interesting capital and 
== organizing local companies, is solicited. 


New’ Illustrated Pamphlet, Price-List, 
etc., will’ be furnished on application. 
Address 


THE NEW THOMSON INCANDESCENT Cag" 


N ELECTRIC CO, =m | 


WESTERN OFFICES: Pullman Qvilding, Chicage, Il 
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EUGENE F. PHILLIPS, President. 


AMERICAN ELECTRICAL 


‘PROVIDENCE, R, I., 


** ‘Exclusive Manufacturers of the 


FARADAY CABLE 
TELEGRAPH, TELEPHONE & ELECTRIC | LIGHT. 


Hiehest Insulation and Lowest Inductive Oapacity cf 





New York Office: 


W. H. SAWYER, See’y and Electrician. 


4 4 
- oe 





anv Oable in the Market. 


18 Cortlandt Street. 
P. C. ACKERMAN, aie 











Telograp ph and Electrical Supplies 
Batteries, Inventors’ Models, Experimental 
Work, and fine brass casti 

CG. E. JONES & B On, Cincinnati, 0 
It is important to us that you mention this paper. 


THE ** ELGIN” TELEPHONE 
For Private Lines and “ Exchange 
Line System.” 














Copied by talks, exelled by none. 
Made wholly of metal and aiekel plated. 
For sale by £. 8. Greely & Co., New 
York ; ‘Bovion on ugh Co., Boston ; g 
Electrical Su Co., Chicago. It be- 
ing the stan for mechanical tele- 
phones. Address, with stamp for cir- 
cular, ** —— ” ois 6.8: Ae Co., 
Elgin, Kane Co., Illinois, A. 








ee ere 
hitaso, Fit. 


Telep ors Stocks 


Of all the Different Companies 
BOUGHT AND SOLD ON OOMMISSION 


Chicago Local ‘Stocks and Bonds. 
S. G. LYNCH, 146 La Salle St., Chicago. 


MICA, 


For Electrical and Mechanical Uses 
All sizes at low prices. Send for samples and 


price-list. 
A. 0. SCHOONMAKER, 
158 William Street, New York. 


Midland Electric Co., 


OMAHA, NEB. 


Electrical Apparatus 


Supplies of Every Description. 


Send for Catalogue. 
Special attention given mail orders. 














4 Send for coceonned 


MODEL and 
XPERIMENTA), CE ma 











x. ‘THILLL, 


MANUFACTURER OF 


ELECTRIC LIGHT 
GLOBES 


of. all kinds. les tc 
order, all Sobor Pate ~—j oon 
ie 


gee. Colored Bulbs an 
EMPIRE STATE FLINT GLASS WORKS, 
P. THILL, 104 to 112 Kent Ave., 
Corner of Taylor Street, Brooklyn, N. Y. 


Fire Alarm Apparatns, 


DOWN WITH MONOPOLY! 


To whom it may concern > 








) 
THE GAMEWELL F. A. 
TEL. Co. 

t 


vs. 


PEARCE & JONES. | 





Plaintiff asked for injunction to restrain de- 
fendants in the manufacturing of Trap Locks. . 


DECISION for DEFENDANTS; IN- 
JUNCTION NOT GRANTED. 


We take this opportunity toinform our friends 
and patrons that it is our purpose to uphold the 
patent rights involved in the above matter and 
our other patents, if necessary, in the courts. 

_ PEARCE & JONES, 
79 John Street, New York. 


IHMustrated Catalogue on Application. 











C. BAXTER, 


MANUFACTURER OF AND DEALER IN 


ELECTRICAL GOODS and SUPPLIES, 


Burglar Alarms, House Annunciators, Box, Skeleton and Iron Frame Bells, 
Wood and Metal Push Buttons, Batteries, etc. 


40 FULTON STREET, BROOKLYN, N. Y. 








GEO. W BEGHOUSE, JR., 





Branch Offces: 


C. H. JACKSON, 
Viee-Pres. & Gen’! Mgr. 


> SunparD UNUERGROUND CABLE CO, 


General Offices, No. 91 FIFTH AVE., PITTSBURGH, PA. 


) New York, Telephone Building, Cortlandt Street. ZG 
§ Chicago, 189 East Madison Street, . 


J. W. MARSH, 
Secretary. 


JOHN H. DALZELL, 
Treasurer, 





MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED CABLES 
And ACHESON COMPOUND CABLE. 


For Telegraph, Telephone, Electric Light and Power ; Underground, Submarine and Aerial. 


LIGHT LEADED CABLES FOR HOUSE USE. 
<2" ALL WORK GUARANTEED. 











ANNUNGIATORS, 


4 DROPS ius devs en whe Conde $ 00 

PPT TS oe ee 7TL0 

e eee fhe ore rr” eee” ree 
te 

EE ca A aeaetaiemee yy > 

ee © oe, casgnendt Patt 11.00 
os 

ea paid oa oe 

Ee RR es 18,00 


LIBERAL DISCOUNTS. 


ELECTRICAL SUPPLIES of all binds, 
HORACE VAN SANDS, 


733 Broadway, New York. 





; ”| awe pot 
Handles, 


HARD, fEdopetieay 


iat Rods, Tubes and special ow ordaiel 
: featur ee Hook Inguators, Window jo us wi Head mig 


THE BUTLER HARD RUBBER COMPANY, 


33 MERCER STREET, NEw YORK. 


LEATHEROID! 


THE BEST SUBSTITUTE FOR HARD RUBBER FOR ALL ELECTRIC IN- 
SULATING AND MECHANIC PURPOSES, COSTING LESS THAN 
ANY OTHER INSULATING MATERIAL OF ITS CLASS. 

Furnished in Sheets and Tubes of = Seetnans Experimental Work done to order. Send 

‘or sam} 


THE LEATHEROID NOVELTY CO., Ae a eo STREET, BOSTON. 
Please mention th 


THE 8. F. GOODRICH CO., AKRON RUBBER WORKS, AKRON OHIO. 


MANUFACTURERS OF 


HARD RUBBER GOODS FOR ELECTRICAL PURPOSES 


SPECIALTIES OF ALL KINDS MADE TO ORDER. 
SOFT RUBBER Cataloges and prices fin phe and See TAPE, 
furnished upon app" ation 


J.H.BUNNELL & CO., 


106-and 108 LIBERTY STREET, NEW YORK. 


TELEGRAPH INSTRUMENTS, 


BATTERIES, BELLS: AND ELECTRICAL SUPPLIES. 


The Largest Stock and Best Variety of Main Line and Short Line Instru- 
ments in any American establishment. Send for our latest Tlustrated © Price- 
List and Catalogue, containing four hundred cuts of Telegraph Instruments 
Batteries and Electrical Appliances, FREE; also Manual of Telegraphy, FREE 
to any address. 


THE EDGERTON ELECTRIC MOTOR. 


First Award International Electrical re 1884, Philadelphia 
First Award New Orleans Exposition, 1 1885. 
First Award Pennsylvania Agricultural Society, 1885, Philadelphia, 
First Award Novelties Exhibition, 1885, Philadelphia. 



































This motor is 
intended for the 
economical intro- 


power up. They 
are compact, dur 
able, simple and 





duction of power efficient, and Au, 
into those situa- guaranteed 

tions where Sookaniaee 
Steam or Gas and eee 
Engines comme’ and are eminently 
be re adapted for all in- 
troduced. dustrial 

are made ra all Address m- 
sizes, from one- municatiomm , to 
twelfth of a horse- ¢ 


Eigertn Electric Motor Co, N, E. Cor. 13th and Market Sis., Philadelphia, Pa. 
JERSEY CITY POTTERY, 


MANUFACTURERS OF THE 


LARGEST and BEST LINE OF 


POROUS CUPS 


IN THE WORLD. 
SPECIAL SIZES TO ORDER. 


Call on or address 


THE JERSEY. CITY POTTERY, Essex and Warren Sts , Jersey City, WN. y 


EK HK. GARVIN & CO., 
OFFICE AND WORKS, 139-143 CENTRE STREET, NEW YORK. 


MACHINISTS, MANUFACTURERS & DEALERS. 


ling Machi Drills, Lathes, Cutter Grinders, Profilers, Gear Cutters, Milling Cutters, Slide Rests 
¥ a Tapping Machines. Gear Cutting and Index Drilling done tq@order. 


SMALI. GEAR CUTTER. No. 1 DRILL PRESS. 














Designed for Gang Drills, 


the rapid and 
convenient cut- 
ting of light 


Any number of 


spindles to suit 


gears, ratchets, work. 
etc., used in tele- + 
‘graphic and All latest im- ' 
mathematical 

provements and 
instruments and 
manufacturing. lower prices. 

There is a rack ' 
and bevel gear Inspection and 
cutting attach- corresponde nce 

, ment fitted to : 
machine. solicited. 
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NEW 





SPRAGUE AUTOMATIO MOTOR.—16 Horse-Power, 220 Volts. Efficiency, 91 per cent. 


NEW 
BOSTON : 55 Oliver St. 


DETROIT: 133 Jefferson Ave. 


“ETERNAL VIGILANCE 1S THE PRICE OF A 


ELECTRIC RAILWAY & MOTOR 60. 


OFFICES: 


YOBK: 16 & 18 Broad St. CHICAGO: 185 Dearborn St, 

St. LOUIS: 304 Locust St. 
PHILADELPHIA : 119 So, 4th St. 
CLEVELAND, 0.: 117 PublioSq. 


ORLEANS: 20 Carondelet 8t. 








DIVIDEND.” 


NO ONE KNOWS THIS BETTER- THAN THE 





SUCCESSEUL CENTRAL STATION 


MANAGER. 


By using a 66 PER CENT. EFFICIENCY Motor when one of 90 PER CENT. oan be obtained, 
FORTY THOUSAND DOLLARS 


Are LOST YEARLY from every thousand horse-power steam plant selling ELECTRIC POWER. 

The SPRAGUE MOTOR is used by the EDISON, THOMSON-HOUSTON, WESTINGHOUSE, 
UNITED STATES, BRUSH-SWAN and many other companies. 

The SPRAGUE COMPANY is NOT INTERESTED IN, and WILL NOT BE in the ELECTRIC 
LIGHT BUSINESS. All ELECTRIC COMPANIES, as a BUSINESS PRECAUTION, should therefore 
RECOMMEND the SPRAGUE MOTORS and SPRAGUE ELECTRIC RAILWAY SYSTEM in PREF- 
ERENCE to those offered by COMPANIES OPERATING EBLEVTRIO LIGHTS. 


; 








POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS 


Complete Steam Tiagte for Electric mt and rower: 
Pum or e 
re ~~ special mar moc Ey to Hane teers NCY. ine. ag 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
707 AND 709 MARKET STREET, ST. LOUIS, MO. 


SYNOVIAL 
MACHINERY AND CYLINDER’ OILS. 


SECOND TO NONE. 


Especially adapted for fast running Eng Dynamos, etc,  refiltering, can 
er Vped “eon . tinually. Does not lose its ubricating p ae Never. 
gums or freezes. Far superior to Lard or Compounded oils. 


(Copy.) 











S. Taussia, Esq. 
DEAR ee We'tn tind ‘tho 


ives us better satisfaction than any other we have tried for the sam 
7 Yours truly, WESTERN. ELECTRIC Co, 


Write ror Prices and Semples. 


S. TAUSSIC, Agent, No. 43 River Street, Chicago. 


Deliveries made from Chicago or New York 











PROVIDENCE, R. I. 


MANUFACTURERS OF 


FOR COVERING 


Telegraph, Telephone, 


anD 


Electric Light Wire. 
\ 4L80 

" Single and Double Winders 
BRAIDERS 


OF EVERY DESCRIPTION 


For Silk Worsted and Cotton Braid. 


FINE CASTINGS A ‘SPECIALTY. 





No. 16 Carrier Large Gear Braider. 


Lat Ait Teeine Ms Ch 


Best Short-Distance Telephone Extant. 


Exclusive Licenses Granted to Sub-companies Organized by Responsi- 
ble Parties for peaeere TERRITORY 
OFFICE: NQacd 3 ahs HANGE PLACE 


OS'TON, MASS. 



















ue SY NOVIAL OIL, which we have used for a year or more 


NEW ENGLAND BUTT CO.|—m 


BRAIDING MACHINERY}: 


Ssisce Reasia Electric Co, 


(LIMITED), 
MANUFACTURERS OF 


THE ROBERTS PER-OXIDE BATTERY 


THE ROBERTS DRY BATTERY. 


These batteries bave each about 1.8 volts. The Per-Oxide 
Bouey is intended for severe open-circuit work. Our Dry Bat- 
coll is something apttrely = new. It is put up in a sealed 
no fluid to spill; can be used in any position, 
beral trade discount. Send for Price List and Cireular to 
the pment 's office. 
Per-Oxide Battery,- = --= ++ «+ = $1.00 


Dry Battery, 


No. 206 Broadway, New York. 


FOR SALE BY ALL DEALERS. 






















2-Wire, 


0.0.0 6a8a™ 
eee,ea%e, 


e 
Way 1-12 Stranded Rlestric Light. 










12-12 Stranded Electric Light. 


TATHAM & BROTHERS, 


MANUFACTURERS OF 
LEAD-ENCASED ELECTRIC 


ema 


a  . 
Special attention given to the manufacture of UNDERGROUND ELECTRIC 
LIGHT CONDUCTORS, insulated with TATHAM’S PATENT COMPOUND, 
combining the HIGHEST INSULATION with FLEXIBILITY, SMOOTH FINISH, 
UNIFORMITY, CONTINUITY and SUPERIORITY OF CONSTRUCTION. 


104-Wire Anti-Induction 
Telephone. 


ate | - ~ ys 10-Wire Telegrephy 
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EDISON LIGHT 
- Edison Unite Manufacturing Co., 








65 FIFTH AVENUE, NEW YORK. 











ESTIMATES FURNISHED FOR ISOLATED PLANTS, 


For use in Mills, Hotels, Theatres, Steamboats, ete., etc. 


More than 500,000 EDISON LAMPS IN USE in the UNITED STATES. 
A CARD TO THE PUBLIC. 


The Edison Electric Light Company having instituted suits on its patents, must decline to substitute the adver- 
tising columns of the press for the courts for the purpose of their legal interpretation. Mr. Edison’s carbon fila- 


ment patent of {879 covers broadly the modern incandescent lamp. The claim that this patent has ever been in 








litigation in the United States Patent Office is absolutely false. In Germany and England, this fundamental patent 
has finally prevailed against all infringers, thus establishing the fact that Mr. Edison’s great invention has been 
nowhere anticipated; ergo, a like result must follow in the United States. The straining and distorting of these 
facts, together with the violent effort to interweave with them certain minor and irrelevant cases for the purpose 
of fraudulently posing before the public as joint heirs with Mr. Edison in the fruits of these patent decisions, 
only indicate the dire extremity of those who are thus gradually becoming environed by due process of law. 


EDISON ELECTRIC LICHT COMPANY, 
By EDWARD H. JOHNSON, President. 


WESTINGHOUSE, CHURCH, KERR & 60,, 


CONTRACTING AND CONSULTING ENGINEERS, 
7 Cortlandt Street, New York. Hamilton Building, Pittsburgh, Pa. 

















THE WESTINGHOUSE AUTOMATIC ENGINE, 


PRICES REDUCED. 
Condemned by its Competitors and Indorsed by its Users. 





The “JUNIOR” AUTOMATIC ENGINE, 


15, 25 and 35 H. P. ONLY. 


THE LOWEST PRICED ENGINE IN THE MARKET. 
WELL BUILT AND SERVICEABLE. 


The Westinghouse Machine Company, lp 


PITTSBURGH, PA. 
SALES DEPARTMENT FOR THE UNITED STATES CONDUCTED we 





THE Wi STINGHOU Ty veccuret PIE ES Siamese | hae TOose” .” .”.).” Smem as 
eee ‘FAIRBANKS, MORSE&OO, - - Chicago, Tu. | H. DUDLEY COLEMAN, - | - = New Orleans, Le. 
AUTOMATIC ENCINE getter SN ore a pr eh 


UTAH & MONTANA MACHIN’Y 0O., Salt Lake, Utah. 
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AUTOMATIC@UT -OFF#HIGH:SREED 


ENGINES: BUILT: 





- 


“THE® NEW-XORK 


SAFETY: STEAM#POWER: COMPANY 





yp © 


\E.\\T. COPELAND, Generat AGENT, 


30 CoRTLANDT STREET, 


NEw YorK. 











CARBON PLATES, 


FOR ELECTRICAL PURPOSES. 


-NEWYORK CARBON WORKS, HENRY MULLER, JR, PROP., 
NO. 89 DEY STREE - NEW’ YORK. 


SEND ‘on PRICE-LIST. 











The Electrical Accumulator Co.,| 


MANUFACTURERS OF 


STORACE BATTERIES 


Office: 44 Broadway, New York. 


* FACTORY: NEWARE, NEW JERSEY. 


This company is the owner ot Letters Patent granted to Camille 
A. Faure, Jan. 3, 1882, No. 252,002, and also of a large number of 
other Letters Patent relating to Storage Batteries granted to said 
Faure, to J. 8S. Sellon, E. T. and E. E. Starr, Joseph Swan, J. 8. 
Beeman, W. Taylor, F. King, W. A. Shaw, 8S. Phillippart and 
others. 

Said Letters Patent cover all known forms of Storage Batteries 
wherein the electrodes comprise a support, combined or associated 
with a mechanically mixed or applied active material, as well as 
other forms of Storage Batteries. 

The making, using or selling of such Storage Batteries iofetnae 
the rights secured to this company by the above patents, and not 
only manufacturers and dealers, but individual users of such Stor- 
age Batteries, not furnished by this company or its licensees, are 
responsible for such infringement and all the consequences thereof, 
and liable to suit therefor. 

We have brought suit in the Circuit Court of the United States 
for the Southern District of New York against the Julien Electric 
Company for infringing our patents by the manufacture, use and 
sale of Storage Batteries having electrodes consisting of a support 
combined or associated with a mechanically applied active material. 

We propose. to.enforce our rights and those of our customers and 
licensees under said Letters Patent vigorously, and shall be obliged 
to brine suit against any and all infringers of the same. 
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VIADUCT BLECTRIC "WORKS, 


MANUFACTURERS OF EVERYTHING ELECTRIC. 


SPECIALTIES.—MAGNETO BELLS, for signaling between House and Stable, Office and Ware- 
ms,etc. ELECTRIC BELLS, PUSH-BUTTONS, BURGLAR ALARMS, ELECTRIC GAS- 
LIGHTING, LEARNERS’ TELEGRAPH INSTRUMENTS. 


Sénd for Catalogue and mention this pa paper 
OFFICE, COBNES CHARLES AND GERMAN STREETS, BALTIMORE, MD. 


A. G. DAVIS, PRESIDENT. 


THE SHAW & GEARY 
ELEOTRIC VIBRATING GAS-LIGHTING BURNER, 


Produces the spark to ignite the gas after it has been turned on 
in the ordinary manner at the key, ¢. e., in Churches, Halls, 
Theatres, Show-windows, etc., the ereics are attached to the 
gas pipe or chandelier, an insulated wire leading from each burn- 
er to a switch located near the valve controlling the flow of gas. 
To ignite the burners the gas is first turned on, the switch slowly 
revolved causing each light to flash up in its regular order, or the 
burners can also be adjusted to ignite ix bunches of twos or threes 
when desired. Single burners for private dwellings are 
operated by a Push Button on the wall or by a button attached to 
the burner, which supersedes the Pendant form by obviating the 
danger of short-circuiting the batteries. 


PRICE, $2 EACH. 


|| Send for Descriptive Circular with Trade Discount. 


Shaw & Ceary, 


53 and 55 North Seventh St., Philadelphia. 
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THE DAXTER ELECTRIC MOTOR 


This Motor is Now Ready to be Placed Upon the Market. 
>*MANUFACTURED FOR BOTH ARC AND INCANDESCENT CIRCUITS.*< 




















| 4 THE ONLY PERFECTLY GOVERNED MOTOR EVER MADE. 








It is preferred to organize companies for the different States. Correspondence 
solicited. Address 


THE BAXTER ELECTRIC MANUFACTURING AND MOTOR CO, 


ii SOUTH STREET, BALTIMORE, MD. 

















THE CREAT DYNAMO BELT 


Underwood Patent Cotton-Leather Belt, 


USED IN OVER 100 ELECTRIC LIGHT STATIONS, AND ON EVERY KNOWN SYSTEM. 


THIS BELTING POSSESSES FOUR VERY IMPORTANT POINTS OF MERIT. 
FIRST.—This belt is practically without stretch. Every part of it is thoroughly tested and the stretch taken out by being run upon pulleys at our factory. 
SECOND.—The belt runs perfectly straight upon the pulleys. This is perhaps the most essential quality that should be found in an electric light belt, because, as the belting runs at a high rate 
of speed the lateral motion imparted to the armature shaft by a crooked running belt is constantly wearing the bearings and the belt is an unsightly object. 


THIRD.—The belt is perfectly balanced, all the parts are of uniform texture and equal weight, enabling it to be run at high rate of sveed without the swaying motion which a leather belt has 
imparted to it, by reason of its being constructed of a material lacking that uniformity of properties necessary to the construction of a well-belanced belt. 

FOU RTH.—This belt has the most perfect contact attainable between the face of the pulley and the belt, as it is of a soft, even, pliable texture, and can be run with less strain upon it than 
any other styie of belting without slipping, and consequently with less friction upon bearings of engines and dynamo. 

THESE CLAIMS are well sampertes by recent tests made by SAMUEL WEBBER, Eso., C. E., extending over a period of SIX weeks. These tests were comparative ones between nearly 
all the different belts now made and sold to the public, and a copy will be furnished to all applicants, 


THESE TESTS clearly show the superiority of our belt over all others, and show that we have a belt that will drive from 15 to 50 per cent. more than the | est belt of any other make offered 
to the public to-day. We have the apparatus here, and will show any one that our claims are GOOD. 


THE UNDERWOOD MANUFACTURING CO., Main Office and Factory, TOLLAND, CONN. 


Branch Offices: 82 JOHN STREET, NEW YORK, A. B. LAURENCE, Manager. 


29 Exchange Place, Providence, R. 1, WM. D. WARNER, Manager. Minneapolis, Minn., C. C. DENNIS & CO., Agents. 
179 and 181 Lake Street, Chicago, Ill, GOULDS & AUSTIN, Agents. Dayton, 0., CHAS. A. GUMP & CO., Agents. 


D e ‘a R O | T 8. P PEABODY, G. F. BELDEN, J. H. KING, H. B. COX, SEBASTIAN, MAY & C0.’S 
PRESIDENT. VicE-PRESIDENT. SECRETARY AND TREASURER, ELECTRICIAN. 


BLECTRICAL WORKS, yn : IMPROVED $00 
ELECTRIC SUPPLIES The Cincinnati Hleetrieal dll}, 


Screw Cutting Lathe, 


cunts ted ellase Toscirnns 
Medical Batteries, Skeleton and Box 
Bells, Burglar Alarms, House An- 


lathe for accurate work. 
uunciators, Fire-Alarm Boxes, : Ee 
Pins and Brackets, a lov 
ws 4 Ties : X 
INSULATHD ¥ 


Magnet, Telephone and Electric Light Wire, MITCHELL, VANCE & CO., 


Presses, Tools, etc. , mailed op 
rn : 
MANUFACTURERS OF 


application. x 
LATHES ON ria. 
GENERAL OFFICES AND FACTORY, Electroliers and other Fixtures, 














163 W. Second St., Cincinnati, O. 


ts 





‘ 


SOLE OWNERS AND MANUFACTURERS OF THE 











Adapted to any system of 
Incandescent Electric Lighting. 


Also Combination Fixtures, for both Gas 


Portability. nod “Electric Lighting. "Gas "Fizcarea of 


Estimates and designs furnished upon applic a- 


from tion. 
Freedom *™ Salts 836 AND 838 RROADWAY, 
NEW VOoRK. 


No Evaporation. THE 
This is an Open-Cir Parker-Russell 


cuit Battery, and is 
shipped set up ready for 
immediate use, and  |MINING & MANUFACTURING CO. 
requires no attention 
whatever, 











WE GLADLY TESTIFY to the SUPERIORITY of the 


MUNSON 
Eagle and Dynamo Electric Light Belt. 


The stretch. otherwise than the elasticity. is re 
moved, no rivets and perfect evenness in heft, the 
result, noiseless with a perfect motion, whicb is ab- 
solut ly +ssential for a stea y light We use no otber 
make. The character anu responsibility of the 
house is uoquestioned. 


TESTIMONIALS: 
Western Edison Light C.., H. Ward Leonard, 
Geveral Supt, 
W J. Buckley, Man. Ft. Wavre Jenney El. Lat. Co. 
Themes =~ Ronson Electric pau Herbert 
swoith, “anager Wes ern ce. 

Brush Electric Co Ales. Kempt. ¢ pecial Agent. P RICE P ER SIN GLE CELL, #2.00. 
Excelsior Electric Co., ('. J. Reille, Western Man 

Sperry Electric Light, Motor & Car Brake Co., 


20: Royal L Bu ldi 
a Reid, General Manager of the Mather Ulectric LIBERAL DISCOUNT FOR LARGE LOTS. 
’ to be 
Wm. Purdey, to 
John Mab, cht. & 
C. J. Melmes, Gen. Supt. Thomson-Heuston Light. 


Omaha, Neb 
J. A. Corbey, St. Joe Electric Light and Power Co.. | 4 

St. Joe, Mo. P 
Wm. Oswald, Act. Edis u Let. Co.,N. Orleans La. "9 
8. A. mean, Supt Alleghany (o. Jight Co 

Pittsburgh, Pa -_--- 


240-242 RANDOLPH BT, CHICAGO. CINCINNATI, OHIO, U. 8. A. 11 PINE STREET’ ST. LOUIS, Ma. 


GELATINE 





Com. of Public Works. Chicago. 
ogr. of Board of Trace, Chicago. 
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SAFETY ELECTRIC RAILWAY ANP POWER COMPANY. 
SemNRGR I eRe oct ELECTRIC RAILWAY MOTORS, 


or Attached Directly to Street or other Cars. 


Electric Light and Power Machines, 
ELECTRICAL CONDUCTORS. 


t=" Complete Installation of Central Stations for the 
Distribution of Power a Specialty. 


We ere prepared to build and equip railways with our Electric System 
and supply Power and Light Machines at the shortest notice. 

Cars «quipped with our syst'm are lighted with the same current that 
operates the motor. : ‘ 

The first electrical street railway ever operated in America is run by our 
s ~atem. 

Heaviest grades no obstacle. We are now building a road with a 14 
= cent. grade in Pittsburgh, Pa., ard have guaranteed successful opera 
tion. 

Two years’ experience with our Electric System on the Baltimore & 
Hampd n Electric Reilway, which was formerly operated with horses, 
shows a saving of over 50 per cent.in the cost of operation, and an in- 
crease of speed of more than 100 per cent. 

SEND FOR ESTIMATES. 

On receipt of full particulars of your road. or of power wanted, we 

will send you exact estimates for equipping and operating it by our 


system, 
SEND FOR CIRCULARS. 
Office, 41 and 43 Wall Street, New York. 
Car on Daft Kiectric Street Kuailway, Los Angeles, Cal, Factory, Greenville, N. J. 


THE JULIEN ELECTRIC COMPANY. 


Our Storage Batteries are manufactured under and by virtue of United States Letters Patent, No. 347,300, granted to EDMOND JULIEN, Aug. 10, 1886 ; 
thereafter assigned to this company. 

This Patent is the most recent granted in this country for Storage Batteries, and covers a new principle in their manufacture, to wit: INOXIDIZABLE SUPPORT 
) He aint (formed of our special alloy), ‘‘with an active matter consisting of metallic salt,” etc., etc., applied thereto, and “a conducting liquid containing bioxide of 
ydrogen. 

This Patent was granted without any interference, and covers every ingredient entering into the manufacture of our batteries. 

Two companies, engaged in hitherto unsuccessful attempts to make a good storage battery, and jealous of the phenomenal success of this Company, are now in 
the field claiming to own Patents which come in conflict with the above. The public are hereby warned against placing any faith in their misrepresentations. 
can we GUARANTEES TO PROTECT ITS CUSTOMERS AGAINST LOSS AND DAMAGE OF EVERY KIND ARISING FROM THE USE OF 




















Our regular type cell, occupying a floor space of 6 I-2 by 5 3-4 inches, and 8 inches high, gives over 2 volts during the entire 
eriod of discharge and 125 ampere hours, leaving about 20 per cent. of the charge in the cell. The cell will take a charge of 180 ampere 
ours, and with proper manipulation as high as 160 ampere hours may be taken out. 

The highest resistance we have been enabled to discover after a careful test never exceeds .005. 

The product of this Company at present is over 2,000 pounds a day, and increasing daily. 

Orders to be filled should be booked several weeks in advance. 


Factory: CAMDEN, N. J. OFFICE: 120 BROADWAY, N. Y. 
COM BIN ATION 


GAS AND ELECTRIC LIGHT INTERESTS, 


St 























The American System the Pioneer of the New Departure. 








ELECTRIC LIGHTING AS DEMONSTRATED BY THE 


~ AMERICAN ELECTRIC MFG. COMPANY. 


EXECUTIVE OFFICES: 


ME1ROPOLITAN TELEPHONE BUILDING, {8 CORTLANDT STREET, NEW YORK. 


OFFICERS: 


EDWARDS H. GOFF, President and General Manager. WILLIAM A. STEDMAN, Secretary and Treasurer. 
L. M. BATES, Vice-President. | JAMES J. WOOD, Electrician. 


GENERAL AGENCIES: 
AMERICAN ELECTRIC CONSTRUCTION CO., 146 Broadway, N. Y., New York , PITTSBURGH ELECTRIC CO., EUGENE INGOLD, General Manager, 213 Wood 


State. St., Pittsburgh, Pa., Western Pennsylvania, Ohio, Kentacky and West 
ST. PAUL GAS COMPANY, St. Paul, Minn., State of Minnesota. Virginia. 
CITIZENS’ GAS LIGHT CO., Jacksonville, Fla., S*ate of Florida. J. M. CHIPMAN, 19 N. Pennsylvania St., Indianapolis, Ind., State of Indiana. 


SOWDON, ELDER & WRIGHT, 131 Devonshire Sr., Boston, New England | MARKLE ENGINKERING COMPANY, Detroit, Mich., State of Michigan. 
States (except Connecticut). | 





This company has challenged all other systems to a competitive test of merit without response, 

For completeness and simplicity of construction, durability and economy in operation, steadiness and quality of light produced, and perfection in automatic regulation, THE AMERICAN 
SYSTEM HAS NO EQUAL. 

The Wood Automatic Regulator is entirely original, absolutely perfect in operation, and is the only perfect automatic current regulator ever invented, the pretensions of rival companies t> the 


contrary nothwithstanding. 
It still invites comparison, and stands ready to meet any known system of Electric .Are Lighting in open, fair competitive tests, upon all points of superiority claimed for its apparatus whenever 


and wherever a sale is guaranteed to the winner. 
POINTS OF EXCELLENCE. 


The Wood Automatic Regulator is the only known invention that is perfect in its action for regulating the lamps better on long and short circuits. 

It saves oil and commutator brushes. 

The American system needs less care, and is run at much less expense than any other system. 

Its apparatus occupies less space, weighs less, and requires less motive power for carrying any given number of lights than any other. 

Its lights are steadier, and it requires less skill than any other to operate its apparatus. 

The American system guarantees absolute safety of armatures from burning. This no other company can do, and it is this burning out of armatures in other systeins that makes maintenance 
so expensive, 

The American Company stands pledged to make good all their claims to any one desiring an Electric Plant of any kind. 

ITS ALLIANCE WITH THE GAS COMPANIES. A new element of enormous power is now coming into the company’s concerns. The gas interests of the country have been converted 
to the commercial value of electric lighting as a business enterprise, the particular value of the system owned by this company, and its strong business alliance with the gas property of this company, is 
worthy of serious consideration of all purchasers of Electric Light Apparatus. ADDRESS ALL COMMUNICATIONS TO 


AMERICAN ELECTRIC MANUFACTURING CO, 
METROPOLITAN TELEPHONE BUILDING, 18 CORTLANDT STREET, NEW YORK. 
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ALL PERSONS SENDING FOR 
Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 
advertisement in 


THE ELECTRICAL WORLD. 
Telegraph and Electrical ‘Supplies 


Medical 4 or Inventors’ Models, Experimenta! 
Work, and fine brass castings Send for catalogue. 
6, E. JONES & BKO., Ciucinuati, 0. 
It is important to us that you ‘mention this paper. 


WANTED. 


AGENTS for Lord’s Boiler Compound. A chance for 
engineers and men on the road. Also local agents wity 
means. State former and present occupation. Address 


GEO. s0OR 
316 Union Street, Philadelphia, Pa. 


WANTED. 


Experienced Glassblower on incandescent lamp 











work. State reference, salary expected and age. 
Address GLASSBLOW ER, 


Care THE ELECTRICAL WORLD, New York. 


WANTED. 


CATALOGUES of Manufacturers of Electri- 
cal Goods and Supplies of any and al) kinds 
whatsoever. Please send full descriptive cata- 
logues, prices, discounts, etc., to 

LOUIS HERBERT TEMPLE, Electrician, 

No. 25 Pine Street, Jacksonville, Fla. 


WANTED. 
SMALL DYNAMO ENGINES, 


Send specifications, giving size and space 








Lowest prices on quick running engines, 450 to 
500 revolutions, 2 to3h. p.. No dead centres. 
Governor acted upon by live steam, to couple 
direct to shaft of dynamo. Complete with 


oilers, ete. 


POST & COMPANY, 
Cincinnati, O. 

















_ POCKET MEDICAL BATTERIES, 


Glass Cells, $38.50; Rubber, $4: better than 
others sell at $7. Electric Mell or ar 
Alarm - Outfit, $2.25; others charge $3.5 
Learners’ ‘Yelegraph Outfit, $2.75; Siow 
charge $3.75. All electrical goods at correspond- 
ing prices. Circularsfree. FRANKLIN ELEC- 
TRIC WORKS, 206 East Baltimore Street, 
Baltimore, Md. 





XPERIMENTAL ai 
“Jones®Bro 
WORK sachin. ‘emai 








>PRING A SPECIALTY. 


a 


4 


MT PTIIAULT I No 


N TT Ma x 
G pl & NVlelae 


WE tes T., oR | 


SPRINGS 


EMPIRE CITY ELECTRIC ¢0,, 


779 BROADWAY, NEW YORK. 


TELEPHONE, TELEGRAPH AND ELECTRIC 
LIGHT SUPPLIES. 


iS WRITE FOR PRICES. 


SPECIAL NOTICE. 


THE NATIONAL ELECTRIC LIGHT ASSOCIATION. 
June 14, 1887. 
The regular semi-annual meeting of the National Elec- 
tric Light Association will be held at the Parker House, 
Boston, Mass., Aug. 9, 10 and ff. 
All communications relating to this Convention should 


be addressed to the Gnairuan Bere ¢ 
UF. A. GILBERT, Chairman Exee. Com., 7 State St., Boston, Mass 























sapatent, ‘applied ‘for. Desiened Fepecially for Incan 
scent Lamp Manufacturers. A Dry Vacuum of 29% 

on Guaranteed Three sizes in stock. Refer to 

Sawver-Man and Thomson-Houston Electric Cos. Send 

for Circulars. NOHNAN HUBBARD, 

(93-97 Pearl St. ee Brooklyn, N. ¥. 


THE PACKARD 


VACUUM PUMPS. 


Wheeler Reflectors. 


Special Shapes for Particular Uses, Are and Incandescent, 


WHEELER REFLECTOR CO, 
8 to 24 Washington St., Boston, Mass. 88 East Lake Ste, Chicago, ml. 











COE BRASS MANUFACTURING CO. 


Torrington, Litchfield County, Conn., 
MANUFACTURERS OF 
Copper Strips of All Kinds for Electrical Purposes. Zinc Rods Cut to Desired 
Lengths. High and Low Brass, and Brass and Copper Wire. Ger- 
man Silver and German Silver Resistance Wire. 





H. Wad lor. T, RON A-RD & IZARD. B. M. Isard. 
CONSULTING AND GONTRACTING ELECTRICAL ENGINEERS, 


185 DEARBORN STREET, CHICAGO. 
Authorized Contractors for installations under| Expert work upon Dynamos, Motors, Accumu- 
the Edison System. lators, etc., a Specialty. Electrical Testing of 
Representing the Ep1son Licut Co. for Hum-| all kinds done in a S raliatle manner, 
bird & Gorton, in Illinois, Iowa, Wisconsin, Da-| Electrical Determinations and Expert Advice 
kota, Nebraska and Minnesota. furnished for Electric Light and Power Plants. 


SCHAEFER ELECTRIC MFC. CO. 
Dynamo Machines, Incandescent Lamps from 1d to 100 Candle-Power, 


COMPLETE INSTALLATION OF INCANDESCENT PLANTS. 
P.O. BOX 3068, BOSTON, MASS. FACTORY AT CAMBRIDCEPORT. 











ESTIMATES FURNISHED ON APPLICATION. 











HE 


DYN [AMO BELTIN Gh, ence 


FLACING. 
per Wire Sewed and Water-proofed, Made in the best possible manner, FROW THE 
VER’ CHOICEST LEATHER, Only a very small per cent, of even selected hides 


is used for this grade; and from these hides only the heart, or most svlid part, is chosen. Manu- 
faciured by the 


PACE BELTING COMPANY, Concord, N. H., U.S. A. 


Also “Vanufacturers of ajl the Staple and Special aa of Leather Belting, andthe ** Hercules? 
Lacing, also the * Putna Brand” Laci: g. Send for Catalogue No. 5. 








TRADE MARK 
ZI aMNr olVé 








George Hi. Pride, Electrician. Telegraph En. 
gineer and Contractor. 9 Dey Street, New ork. 


HORTHAND Sy'rriszntt “4 
ee see Wc cH FER, Oreees 5 Y. 


CONDENSERS. | 


William Warshall, Mfr Elec. Condensers. Staud 
ards a Specialty. Rooms 2% and 4 University Building 
cor. Waverley and University Places, N, ¥. 








Telegraph and Electrical Supplies, 
Medi Ba:teries, Inventors’ Models, Experimental 
“ork, and fine brass castings. Send for catalogue. 
«. E, JONKS & BHO, Cincinnati, 0, 

Ut is important to us that you mention this paper. 


Battery Circuit Breaker, 


For protecting gas-lighting and otker large bat- 
teries. No clock-work. Sensitive in operatioa. 
Never requires attention. Low Price. 


Electric Supply Co., of Syrauuse, N. Y. 


3 Warren Street, 


Patented Jan. 22, 1884.4 TT. SM ITH’S 
(Successor to 
Smith, Bridge & Co.) 


NEW PATENTED ELECTRIC 
LAVA GAS TIP 


For Multiple Lighting. 
Send for prices to 
A. T. SUITH, 
6 W. 14th Street, N. Y. 


CHARLES H. HINDS, 
MANUFACTURING ELECTRICIAN. 


Frictional Electric Machines and Burners for Ga 
Lighting by the Multiple System for 
Public Buildings, etc. 


LIBERAL DISCOUNT TO THE TRADE. 
418 W. Pwenty-seventh St., New York, 


ELECTRIC LIGHT PRIMER 


Facts connected with the Dynamo and Lamps, 
Precautions for Safety, etc. A science in simple 
language. Book for all, Price, 50 cents; mailed 
free on receipt of price. 


. L. LEVEY, 61 Broadway, New York, 


VULCANIZED FIBRE, 


The New Substitute for Hard Rubber. 


Adopted by the leading Electric Light Com- 
panies and Manufacturers of Electrical Appa- 
ratus being a better non-conductor, lighter and 
more durable, at half the cost. 

Send for samples, circulars and prices to 


VULCANIZED FIBRE CoO., 


Wilmington, Dek, 
or No. 14 Dey t Dey St., New York, 


W. J. BUCK, SON & C0,, 


MANUFACTURERS OF “Sy 


GAS FIXTURES, ELECTROLIERS AND 
FIXTURES COMBINING BOTH 
GAS AND ELECTRIC LIGHT. 
RETAIL SALESROOMS, 
Nos, 407,409, ALL, 413, 415 N 8th St 


PHILADELPHIA. 























D AY’ S KERITE INSULATED 


WIRES AND CABLES, 


For Telephone, Telegraph and Electric Light Use, 
and Electrical Circuits Generally. & oo ge : ba, MA’ Nee 


The reliability and durability of Kerite Insulation is unsur 
passed, as has been proven by years of experience. 
gutta-percha compounds are very short lived when placed either tr 
the air or under ground, and the supposed new insulating cc mpound: 
now being presented to the public, are most of them old and dis- 
carded experimental products. The present high standard and uni |} 
form quality of Kerite ts the result of 30 years’ experience. 

The attention of Telephone Managers #5 especially asked to our 
Anti-Induction 7Zedephone cables, they being the most practicable | 
and durable in the market. 

Telephone, Telegraph avd Electric Light Wires, /o 
either submarine or underground wor, a specialty. Estima?:s 
for complete systems of underground wires and conduts will be 
Surnished on application. 


18 CONDUCTOR 
TELEGRAPH UABLE. 


AUSTIN G. DAY, SOLE MANUFACTURER. 





CLARK B. HOTCHKISS, Gen. Agent, 


16 DEY STREET, NEW YORK. 





} 
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All rubber ard 
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DYNAMO B 
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THE OVERHEAD CONDUCTOR 


BRLECTRIC RAILWAY. 


THE SIMPLEST, THE MOST EFFECTIVE, AND BY FAR THE MOST ECONOMICAL METHOD 
OF OPERATING STREET RAILWAY CARS BY ELECTRICITY IS BY 
MEANS OF THE OVERHEAD CONDUCTOR. 
























THE EXPERIENCE OF FIVE YEARS 


Has demonstrated that Street Railway Cars, propelled by Electric Mu‘ors, taking their supply of electricity from one or more 






Elevated Conductors, are an unqualified success. 


THREE TIMES as much per car per mile /o run with HORSES. 
TWICE as much per car per mile to run with ELECTRIC ACCUMULATORS. 
ONE-HALF MORE per car per mile to run with an ELECTRIC CONDUIT SYSTEM. 


The inventions and patents controlling the essential features of the methods of supplying electricity to electric motors upon moving 





vehicles, by means of a traveler or rolling contact running upon an overhead conductor, are now united under one ownership. 






The Overhead Conductor is comparatively inexpensive. It is quickly erected. It is not necessarily unsightly. 






It does not waste electric energy. It does not easily get out of order. 





RAILWAY COMPANIES, CONTRACTORS and OTHERS desiring to secure licenses for the use of this system, upon OLD or NEW 


pale ae THOS. B. KERR, Secretary, Pittsburgh, Pa. 












Our Motors ARE WOUND FOR 
ANY CURRENT, ARC or INCAN- 
DESCENT, CUARANTEED 


of full rated power. 


PERIOR to any 


RECULATION SU- aisgdio 


motor. pe 








406 Broadway. 


oe 
tt 
Aa 


LOUISVILLE, KY.: Barbaroux & Co., 139 Third Street. 


BUFFALO: No. 6 Coal and Iron Exchange. 








CLEVELAND, OHIO: 












O BRANCH OFFICES: 
Jo NEW YORK: Nyland Electric Co.. 


BOSTON: E. C. Pike, 197 Congress Street. 
SAN FRANCISCO: Pacific Electric Motor Co., 12 Annie St. 


CHICAGO: Chicago Opera-House Building, Room 1020. 


ST. LOUIS: No. 208 South Third Street. 


‘Office, No. | National Bank Building; Works, 21,23, 25,27 Frankford St. 
Selling Agents: NYLAND ELECTRIC COMPANY, 406 Broadway, New York. 
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JARVIS ENGINEERING COMP'NY 


CONTRACTING ENGINEERS for EREOIING COMPLETE STEAM PLANTS for 


ELECTRIC LIGHTING AND POWER STATIONS. 


AGENTS FOR 


ARMINCTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 


NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 
61 OLIVER ST.,| 109 LIBERTY St.| 81 LAKE ST, 
BOSTON. NEW YORK. | CHICAGO. 

















SEND FOR NEW CATALOGUE. 


WEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


IN USE OVER 1,000. 25 TO 1,000 H. P. 

These Engines are the combined result of long expe: 
ence with Automatic cut-off regulaticn and most carcf. 
revision of all details. They are ce-igned and co 
structed for heavy and continuous duty at mediam. 
high rotative speeds. Highest attainable Econo:ny i 
py 3ieam Consumption and superior regulation guarantee 

. Self-Contained Automatic Cut-off Engines, 12 to 100 I 
P., for driving Dynamo Machines a Specialty. [iu 
trated Circulars with various data as to practical Stea: 
Engine Construction and performance free by mai 


Address Buckeye Engine Co., Salem, Ohio 


Sales Agents : w. L. Simpson, No. 18 Cort}. ndt St., 301 Telephone Building, New York City; G.S 
phere “a Sons, 807 N. 2d St., St. Louis, Mo.; and N. W. Robinson, comnes Ulinton and pee Ae Sts. 


THE SELF-CONTAINED “BUCKEYE AUTOMATIC.” 
QUICK SPEED 


ALL USES. 











— 
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7a YY I ‘ R r 
LIMITED, 
= : - PHILADELPHIA. 
on electrical or other scientific suvjects mailed to any address in the world, 
B00 K eae rages, on receipt of price. Catalogues of Electrical and Scientific 
: __W. Jd. JOHNSTON, puvtisnert6s-177 Potter Building, X. Y. 
— “ ag. il W. COLBURN & 
MORE a) mm O> ' i " 
POWER < | we Oz 
USING IW ses P } o. 170 Main Street, Fitchburg, Mass, 
wi = 
LESS a 5 
WATER 2 Q fe eo - ~ 
| THAN aaa = Wt 
ar (@) ° c 
+ ANY fz wi 
| OTHER 2 |=2js 
| WHEEL. - BS ws 
by 
hj ° 
p] O 
ra) 
0 2 
ic 
o 
| : Machines for Arc and Incandescent Electric Light- 
¢ a ing, Electro-Plating and Experimental Use. 
+ yo Send for large Illustrated Catalogue, also ‘Hand 





Book of Ready Reference.” Vest-pocket edition 





VICTOR 
Turbine. Water Wheel. 


The attention of Electric Companies is called to this celebrated water wheel as _par- 
ticularly adapted 1o their use, on account of its remarkably steady motion, high speed and 
great efficiency, and large capacity for its diameter, oa the power of most 
wheels of same diameter. It is used by a number of the leading electric roy with great 
satisfaction. In the economical use of water it is without an equal, producing the highest per cent. 
of useful effect guaranteed. 

SEND. FOR CATALOGUE AND PARTICULARS. 
Our horizontal *‘ Victor” is highly recommended, as no gears are required, and it can be belted 
directly to dynamo. 


STILWELL & BIERCE MFC. CO., 


DAYTON, OHIO. 


(PLEASE MENTION THIS PAPER.) 











THE BECK AUTOMATIC ENCINE. 


Un: xcelled by any other. Automatic engine in the market for Electric Light Plants and Manu, 
facturing Establishments, in Economy of Fuel, Close Regulation, Adaptability to High or Low Speed- 
Qualiiy of Material, Fine Workmansbip, and all other req:'romnts of a first-class Automatic Engine. 










Electric Light Construction Companies end Contractors will fiud it to their interes 
ESTIMATES on Steam P.ants that they may wish to contract for. 


Address TAYLOR MANUFACTURING CO., Chambersburg, Pa. 


The Detroit Sight Feed Lubricators 


Are pronounced the best by more than 20,000 users. 
They are especially adapted to 


HIGH SPEED ENGINES FOR ELECTRIC LIGHTING, 


Being SIMPLE in OPERATION and ALWAYS RELIABLE. 


A Lubricator sent on 80 days’ trial to responsible parties. 

** IT would not take five times the cost of my lubricator if I could not get 
B° another,” is the statement ofxen made by users. 

Liberal discount to the trade. Send for Circular and Price-List. 


DETROIT LUBRICATOR CO., 


OFFICHK, 11- ROWLAND ST., DETROIT, MICH. 


Vulcabeston, is composed of asbestos combined with water)and 
acid proof materials vulcanized and compressed. es 

It is superior to any other known material on account of -its_ 
permanent resistance to heat and immunity from injury by acids, © 
gases, etc, and is therefore invaluable for a variety of purposes. It 
can be made in any desired form. At present we are prepared to 
supply Soft, Medium, and Hard Suerr Packrne, all thicknesses, in 
sheets 4040 inches, Movipep Piston-Rop Pacxinc, Movutpep Piston 
Pacxine, Gaskers, Rina Fiance Pacxines, WasHers, etc. 


ts to write us for 

















‘ 


Samples and Descriptive Price Lists free by mail. 


H. W. JOHNS MANUFACTURING CoO., 


SOLE MANUFACTURERS OF 


H. W Johns’ Fire and Water-Proof Asbestos Sheathing and Building Felt, 
Asbestos Roofing and Roof Paints, Asbestos Steam Packings, Boiler Coverings, 
Liquid Paints, Fire-Proof Paints, etc. 





Establithes 1858. 87 MAIDEN LANE, NEW YORK, “#420, fiiiipetrnia 








CARBONS 


A BOU LTON CARBON CoO. 


CLEVELAND, O. 
We do not brag about our Carbons, but we 
challenge the world to produce a better, 


 @ TRACY 


PATENT 


OIL FILTER 


Will make any oil equal, 
if not cleaner, to that 
drawn frem original pack- 
age. Oil may be used 
over and over againif this 
filter is employed. Filter 
wiil soon pay for itself in 
oil saved. Write for cir- 
cular and electric light 
references. 


OLSON OIL CO., 


31 Milwaukee Ave., 
CHICAGO, ILL. 
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Leclanche, 


The Standard Open-Circult Batteries of the World, 


GONDA and DISQUE 


Tha Only Genuina Leclanché Batteries 


Are those which. bear this 
LABEL and the Trade-Mark, GONDA, 


DO NOT BE IMPOSED DPON BY IMITATIONS, 
It dealers have not fhe Genuine Battery, 
cond ditess to na for PrienLiat. , 


THE LECLANCHE BATTERY (0, GEXUDUE DLSQUE CELL, COMPLETE. 


149 West Eighteenth Street. New York. The Porous Cell also bears Label ¢ 
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~ HAZAZERG STANLEY, 


MANUFACTURERS AND DEALERS IN 


ANNUNCIATORS, 
ELECTRIC BELLS 


AND 











WHISTLES and MOUTH PIECES. 


32 & 34 FRANKFORT STREET, NEW YORK.| 














“GUION LINE,’ 





BETWEEN 
NEW YORE, 
QUEENSTOWN & LIVERPOOL. 
oe 


NA, - 6,500 Tons.|ALASKA, - 6,500 Tons 
MING, 3,716 “ |WISCONSIN,3,720 « 
rivase. - 3350 “ |ABYSSINIA, 3,500 « 


SAILING from NEW YORK every TUESDAY. 





Cab in Passage from New York, $60, $80 and SICO 
intermediate, $30 per Adult. Childrer, Half Price. 


Steerage to or from Queenstown, Liverpool, London, Glasgow, Belfast or Londonderry at LOW 
RATES. 
(#” DRAFTS on Ireland, England and Scotland at Low Rates. 


A. M. UNDERHILL & CO., Gen’! Agts, 
No 729 BROADWAY, NEW YORK. 


ta@-N. B.—AGENTS in all Important Tuwns in the United States, 


PUSH-BUTTONS.| 





LOCK SEAM SPEAKING TUBE ELBOWS,| 


UNION FIRE ALARM CO. 


145 BROADWAY, NEW YORK, 


Are now prepared to furnish the cheapest and most complete 


FIRE 
ALARM 
SYSTEM 


Ever devised, 


Particularly adapted to small cities 
and towns, 





CORRESPONDENCE SOLICITED and ESTIMATES FURNISHED. 











GLIPSE 
WIND. 


K NINE Co 
Beloit Wis, 



















GUTTA PERCHA 
IS THE 














STANDARD 
INSULATION. Aerial or Underground, Any Any number 
Does not deterio. Marks Compound and Batata 
» vate, and for a Wires ~ 


age and Cables, 
Office, A 
ee Underground 
attery 
Tees. 






a. A 


is a thbawe or 
Reliableana & 













Burglar 
Alarm, 
Annunciator, 
Llectric Light 
and Gas Light. 
ing Wires and 
Cables. Sitk, Cot- 
ton and Fii-e Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
; Chaiterion’s Compound 
we Sor Cable Sp.ices, and Pure 
G.P. Goods of every variety, 






























Marks’ Compound Wire, for Battery Coppers. - 


Acid Vessels, a Ete. 























MUTUAL ELECTRIC MFG.CO., 


EXPERIMENTAL WORK A SPECIALTY, 


MANUFACTURERS OF 


Knowles’ Central Station Regulator, for Controlling the Entire Circuit. 
Knowles’ Arc and Incandescent Electric Light System. 

Knowles’ Automatic Fire Alarm System. 

Knowles’ Ammeters, 

Knowles’ Voltmeters. 





Knowles’ Automatic Time Switch, for Cutting Out Storage Batteries. 

Knowles’ Automatic Circuit Cut-Out, for Arc Circuits when Charging Storage 
Batteries or Running Motors. 

The Johnson Rubber Composition Boxes, for Storage! s. | Acid Batteries. 


ALL KINDS OF ELECTRICAL APPARATUS MADE AND BEE AIS ED. 


WE GUARANTEE SATISFACTION AT BOTTON 4) a ‘ 


OFFICH AND FACTORY: 


292 294 and 296 Graham Street and 337, 339 and 341 Classon Avenue, Brvoklyn. 


nas. 
New York Office: No. 2@°™ sah, “STREET. 
Telephone Call, a ‘ay, - Tif 
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M. T. GREENE, President. 


CENTRAL ELECTRIC COMP 


38 & 40 LA SALLE STREET, 
CHICAGO. 





GEO. A..McKINLO CK, Treasurer. 





WM. H:; McKINLOCK, Secretary. 


ELECTRICAL GOODS OF EVERY 
DESCRIPTION. 


We invite the Trade to send for our New Catalogue. 
nie 














Standard Electrical Test Instruments. 


GALVANOMETERS, RESISTANCE COILS, CONDENSERS, KEYS 
_ SWITCHES, SPEED INDICATORS, ETC,, ETC. 


Made by Electric Manufacturing Co., Troy, N. ¥., 


IN STOCK, 


Vitrite & Luminoid Co., Aga 189 Fulton St, New York. 


ENGINE CO. 
ERIE, PA- 











BAL 


AUTOMAT 
CUT-OFF ENCINE 


“fhe Most Perfect Governing ever 
obtained. 














Embod: 
new sy: 


ABSOLUTE ~ . 





WE CHALLENCE THE WORLD 


- on good regulation. Only Engine which Absolutely Holds to 
ha constant speed under all changes ofload. An indispensable 
tg feature for Electrical Lighting. 


Send for Circular #3}, 


‘Toad “andbo 
load and boiler ahamtennes 







te only Perfect E'ectric 
Belt made. No slipping or 
lost motion, hence a_ stead’ 
light, Send for sample belt. Re- 
fer to all Electric Light Companie , 
Agents in all cities. 


The Shultz Belting Company, ~ 


Cor. Bismarck and Barton Sts., St. Louis, Mo. _ : 


THE EDDY ELECTRIC MFC. C0. 


42 UNION PLACE (Opposite the Station), HARTFORD, CONN. 


MANUFACTURERS OF THE 


Mather Dynamo- Electric Machine 


FOR 


Electroplating, 








Electrotyping, 
Copper Refining, etc. 





SATISFACTION GUARANTEED, 








SHND FOR CIRCULAR. 

















ANNUNCIATORS. 


HOUSE, HOTEL. BURGLAR ALARM 
PATENT GRAVITY DROP. 
Acknowledged to be the Best in the World. 


BLODGETT BROS. & CO., 63 Kilby Street, Boston, Mass. 


TLLTAM LANG CO, 


MANUFACTURERS: OF 


METAL GOODS 


ALL KINDS OF 


ELECTRICAL APPARATUS. 


MADE TO ORDER FROM SAMPLE. 


Special Aitention Given to the Production in Large Quan- 
tities of Apparatus for 


Dynamos, Telegraph, Telephone 
Specialties, Etc. 














THE 





3 123 70 139 - MIDDLETON STREET, 


BROOKLYN, N. Y. 
THE 


AICE AUTOMATIC ENGINE. 


SHLE-CONTAINED 
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SENSITIVE GOVERNOR. 
STATIONARY OILERS. HIGH SPEEDS. SMOOTH RUNNING, 


Awarded GOLD MEDAL at Cincinnati, 1884. 


THE JOHN T. NOYE MFG. CO., BUFFALO, » N.Y, 


THE ARIPHMETIC OF ELECTRICAL MEASUREMENTS 


WITH NUMEROUS EXAMPLES, FULLY WORKED. 











by W. R. P, HOBBS, oF THE NavaL TORPEDO SCHOOL PorTSMOUTH. 


106 Pages. Cloth. Price, 50 Cents. 


Address W. J. JOHNSTON, Publisher, Potter Building, N. ¥. 











wean as 
ones&Bro, 
WORK sich, My 





THE SLATE 


Sensitive Drills 


SINGLE Ag ha THREE-SPINDLE, 


Adaptec ‘to Rapid Work 
with Small Drills. 


Their extreme sensitiveness re- 
vents clogging * lage. Sin- 


gle spindle CY ng 
” “ects 
« oot 


table and 
_ oe Vew 
A a 
ee, ’ 


ment. ’ 
’ just 
A vONN. 





feed a’ 
style 
out. 


DWIGHT $"... 


ol 


Estimates 





Standard Electrical Works. 


MANUFACTURERS OF 


TELEGRAPH AND TELEPHONE APPARATUS 


EXCLUSIVE MAKERS OF 


POST'S MAGNETO BELLS. 
PINS, BRACKETS, AT SPECIAL LOW PRICES. 
ILN -SDOOK, FULL LIN SE 


lron, Steel and Hard-drawn Copper Wire, Batteries, 
Gas Lighters, Call Bells, etc., etc. 


Furnished. 


Send for Catalogues ana Prices. 


CINCINNATI, OHJO U.S. A. 
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HUNTER ’S : 
Patent Friction Clutch Cut-off Coupling, 


For CONNECTING and DISCONNECTING 
lines of SHAFTING, WATER-WHEELS, Ai > 
STEAM ENGINES or other Machinery 
without SLACKING 
speed of motive power. 


FRICTION CLUTCH PULLEYS 


STARTING and STOP- 
PING machinery with- 
out 


=, or JAR. 


JAMES HUNTER & SON, 


N orth Adams, Mass. 











Hard Porcelain Insulators 
LARGE = SMALL, 


Electric Work: 


UNION PORCELAIN WORES, 
800 Eckford Street, 
GREENPOINT, WN. Y. 














TH HH 


STANDARD ELECTRIC TIME 69. 


SOLE OWNERS AND MANUFACTURERS OF 


WARNER'S 


PATENT ELECTRIC GAUGE. 


The Only Quick and Reliable 
Current Indicator. 


- 





The office size is intended for use on battery lines, such as 
Wateh Clock, Electric Clock, Fire-Alarm or District Circuits. 

It is very important in the battery room as a fixture for test- 
ing old cells of battery, and will pay for itself in a short time. 
Quick and Reliable. 

For convenience a small or jacket size is made to carry in the 
vest pocket. When connected toa cell of. battery shows its con- 
dition instantly... Any one can use it. Every Telephone Ex- 
change should have.ene or more, « 


DISCOUNT TO PARTIES ORDERING IN QUANTI- 
TIES. SEND FOR OUR NEW CATALOGUE. 





pee Size. Price, $12.00. 
OWNERS AND MANUFACTURERS OF THE 


WARNER - 


Central Station System of Electric Time 


THE ONLY SYSTEM THAT HAS PROVED SUCCESSFUL 
AND GIVEN SATISFACTION ON A LONG TRIAL. 


We guarantee that our system will give satis- 
faction not only to subscribers but to parties 
operating it. 

Our secondary clocks are entirely new, an 
improvement on all others, and are reliable. 
Correspondence solicited. 


THE STANDARD ELECTRIC TIME CO., 


EXECUTIVE OFFICE: GEN. MANAGER'S OFFICE : 
CONN. ! NEW HAVEN. CONN. 





WATHRBURY, 





New Haven Clock Go, 


OUR NEW ELECTRO MECHANICAL GONG 


(W. ©. SMITH PATENT). 


THE ADVANTAGES OF THIS GONG: 


It is applicable to both open and closed cir- 
cuits and the circuits can be reversed by 
simply changing a screw. 


It will strike 400 blows from one winding 
and can be set to strike any number of blows, 
as desired. 


The hammer of the Gong recovers itself so 
rapidly that it could be used in connection 
with the quickest District Messenger Sys- 
tem, 


The blows are struck by gravity and not 
dependent on the spring. 


Its MAKE and FINISH is guaranteed | 
equal to any in the market and the lowest in 


price. 





NEW HAVEN CLOCK CO., 


Nos. 16 and 18 PARK PLACE, NEW YORK. 











NEW YORK LUMBER AND WOOD-WORKING CUMPANY 


OFFICE AND FACTORY, 134TH ST. AND ALEXANDER AVENUE, NEW YORK CITY. 


ALL KINDS OF 


ELECTRICAL MOLDINGS 


HARD WOOD. PINE 


AND CAPPINGS 
AND WHITE WOOD. 











NUMBERED SAMPLES AND eet oe SENT ON APPLICATION. 








Lath and Shingles, Rough and 
also Manufacture and sell Doors, Sash, Blinds and General House Trim, Mantels and Interior Finish, Patent Corner Blocks, Flooring, 
Sele teaee Stair Builders’ Subolien, Batistets, Etc., and will be glad to send Price-List and Estimates to Electrical Companies or others Contemplating Building. 
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EDWARD P. HAMPSON & CO., 
ENGINEERS AND CONTRACTORS, 

36 CORTLANDT STREET, NEW YORK. 
Farnish Plansasé Estimates for the Equipment and In- 
siallation, in the most approved manner, of Com- 
plete Steam Plants of any cepacity, and tor 
ail purposes where Power is required. 

Steam Power Plants for Electric Lighting, in connection with the Arming- 
tcn & Sims Horizontal Automatic Ci: -Off Engines, a specialty. re 

Steam Boilers of all styles and sizes made of steel or iron in stock, or 
built to specifications. 

Orrice oF Licut-Hovuse Enaineer, Tairp District. t 
TOMPKINSVILLE, Staten Island, N. Y., Nov. 18, 1886. 
Messrs. E. P. Hampson & Co. 36 Cortlandt Street, New York; 

GENTLEMEN : It affords me great pleasure to send you this expression of 
the entire satisfaction givea by the steam plant, consisting of oue 50 H. P. 
Armington & Sims Automatic High Speed engine, one horizontal tubular 
boiler, together with heater, yee. cné other accessories, which was fur- 
rished and erected by you in Uctober last under my direction as a represen- 
tative of the government for rating the electric light machinery at the 
Statue of + iberty, on Bedloe’s Island, New York harbor. 

To the evergy and personal attention of Mr. W. F. Haring, of your firm, is 
due the establishment in complete and satisfactory working order of the 
entire steam plant within less thaa four weeks from the day of beginniog fUORIZONTAL TUBULAR BOILER, WITH FLUSH FRONT, SET 


rk. Very res fully yours, Joun MILuIs, 
re “7 SrEpSUIENNS F First Lieut. of Engineers, U. 8. Army. WITHOUT RETURN FLUE OVER TOP. 


Et tLly |THE TDE BHINGIN -. 


5 oo vat Gir tehnaue sas sovnomon 


AUTOMATIC CUT-OFF ENGINE 
CLEVELAND, OHIO 


Hill Friction Clutch. 


the most pecuniarily Successful Elec- 
tric Light Plants in the 
H. G, CHENEY, President. P. H. WoopwakD, Secretary and Treasurer. ROBERT CHENEY, Vice-Presid ant STAND ARD 
N. T. PuLsirer, General Manager. R. H. Matuer, Con. Electrician. 
ELECTRICAL 


THE MATHER ELECTRIC CO.,|_ TET 


MEDAL AND HIGHEST AWARD 
From Franklin Institute, of Philadelphia. 
AMMETERS 


MANUFACTURED BY 
Sole Manufacturers under all the Patents of Richard H. Mather for po 


ge FOUNDRY AND MACHINE DEP'T 
ELECTRIC LIGHTING AND TRANSMISSION OF POWER | “*==:"<-<"" 


(Harrisburg Car Manufacturing Co.), 
Harrisburg, Pa. 
Also Sole Manufacturers under all the Patents of Charles G. Perkins for AYRTON & PERRY NEW SPRING. 
. . n CARPENTIER, HARTMANN & CO,°S 
Incandescent Lamps and Appliances for Incandescent Lighting! caivanometers, Bridges and Rheo- 


stats by all the prominent makers. 












































EXECUTIVE OFFICE HARTFORD, CONN. Call and Examine. 
New York Office, 145 Broadway. ' Cincinnati Office, Carlisle Building. JAMES W. QUEEY & CQ.,, 
Chicago Office, 117 and 119 Lake Street. Philadelphia Office, 11 North Juniper Street. 924 Chestnut Street, Philadelphia. 














Offices: 15 BROADWAY, NEW YORK. Factory: JERSEY CITY, N 


Is now manufacturing the Daft self-regulating motor from 1-4 to 50 horze-power FOR ALL CIRCUITS, are Or in- 
candescent, with all the necessary appliances for proper distribution from central light or power stations. The motors 
of this Company are in each case guaranteed to deliver the FULL-RATED POWER, WITFOUT ANY RESERVATIONS 


WHATEVER, and on circuits of constant potential the reguiation is equal to that of any high-class power in the 
market. To cite a fair case, the 3A machine, 6 H. P., varies less than 1.5 per cent. from free speed to full load. 


This Com ee also Be py to promptly EQUIP STREET or other ROADS with ELECTRIC MOTORS, SUBTER- 
RANEAN CONDUITS, OVERHEAD CONDUCTORS or ANY OTHER FORM of CONDUCTIVE SYSTEM which local 
conditions may demand. 


THE DART ELECTRIC TIGHT aay , 





FOR SPRERY RAILWAY PROPULSION THE DAFP SYSREM POSSESSES THE FOLLOWING NAMED ADVANRAGRS: 


UNOBTRUSIVENESS OF THE I LECTRIC MACHINERY. 


- be ep 


requires less synee for its operation than the hand-brake ; besides permitting 
the driver to be always in front without recourse to a turn-table at every 
reversal of direction. 


NO DISTURBANCE TO BALANCE OF CAR OR RESILIENCE OF 
SPRINGS. 


Car-Builders have reached the present excellence in these respects only 
by long and tedious experience, and the Daft System requires no change of 
existing methods, as the motive machinery is absolutely independent of the 
body of the car and sustained entirely by the axles. : 


NO BELTS, SPROCKET-WHEELS AND CHAINS OR OTHER OBJEC- 
TIONABLE MECHANICAL DEVICES USED. 

The invariable position otf the motor-shaft withrespect to the car-axles 
permits the use of the only trustworthy means, under the circumstances, ot 
transmitting rotary motion, viz.: 

ACCURATELY CUT AND PERFECTLY FiTTING STEEL GEARING, 
which is alone employed, 

FREEDOM FROM NOISE, JAR AND MAGNETIZATION OF WATCHES. 

The remoteness of the motive macbinery from the p'ssenger; its being 
insulated electrically and acoustically by india-rubber laminated cushions at 
its connection with the car-axles, aud its being covered by a Magnetic Shield 
renders the Datt System of Street-Railway Propulsica peculiarly tree from 
DAFT SELF-REGULATING MOTOR. the above serious objections. 








FOR FULL PARTICULARS AND ESTIMATES ADDRESS THE NEW YORK OFFICE. 





It is éntirely beneath the car-floor and the regulating gear on each platform” — 
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WESTERN ELECTRIC CO.’S 
ELECTRIC 

















E3 
“i 
36 
<5 
z wn 

S 
Zn 

8 

+ 
oS « 
=& 
oS 

= Every requisite for the most perfect system of 
= a Electric Lighting, at prices which insure a profitable 
oe = investment to the purchaser. Address 
Ba 
“4 as HHH : 
Se - WESTERN ELECTRIC C0 
i = —— : 
= will aia ES, 











Chicago or New York. 


BENTLEY-KNIGHT ELECTRIC RAILWAY COMPANY, 


No. 115 Broadway, New York. 


CONSTRUCTORS: RHODE ISLAND LOCOMOTIVE WORKS, PROVIDENCE, R. I. 








MANUFACTURERS OF 


ELECTRIC RAILWAY SUPPLIES AND DYNAMOS AND MOTORS 


Of every Variety. 








TORS FOR THE CONSTRUCTION OF CITY STREET RAILWAYS AND SUBURBAN TRAMWAYS USING EITHER 
UNDERGROUND, SURFACE OR ELEVATED CONDUCTORS. 








ESTIMATEHS FURNISHED ON APPLICATION. 


Bah OOLE & HUNT'S PARTZ ELECTRIC BATTERY C0., 


1723 Chestnut Street, Philadelphia. 
LEEKEEL 


Turbine Water Wheel ACID GRAVITY BATTERY 


WITH POROUS CUP. 
MACHINE-MOLDED , MILL CEARINGC, E. M. F. 1.95 volts, C. from 1.2 to2 ampéres. Especially 
From 1 to 20 feet diameter, of any desired face or pitch, molded by our adapted for Electric Ciccks, large Signal Bells, long or 
own special machinery. 


often-used Telephone Lines, ‘Local Telegraph Circuits, etc. 
SHAFTING, PULLEYS AND HANCERS, The object of This battery is to produce a current of high 
’ 
Of Latest and Most Improved Designs. 


intensity and moderate quantity with the least number of 
cells. he depolarization is effected by means of our 
TRANSMISSION MACHINERY A SPECIALTY. 
Shipping facilities the best in all directions. Special attention given to | = 











Sulpho-Chromie Salt, which can be Sages to the cell 

= from time to time without interru © removing of 
», zincs, and will run months withou alt al 

mh Sulpho-Chromic Salt, in 2 Ib. jars, 80c. 

= enero per Celi, $3.50. Liberal Discount to 





heavy gearing. 


POOLE & HUNT, BALTIMORE MD. 


IMPROVEMENT SAWYER: MAN ELECTRIC CO. 


Licensed by and succeeding to the Commercial Business of the 


CONSOLIDATED ELECTRIC LIGHT CoO., 
OWNERS OF THE 


ELECTRIC ‘LIGHTING. Se aa 



































An elegant smooth running Dynamo 
PHILADELPHIA OFFICE: 


308 WALNUT STREET. 


Boston OFFICE : 


33 FEDERAL STREET. 


GENERAL OFFICES : 
under Instantaneous Automatic 


Regutation, A retiabte arc | MUTUAL LIFE BUILDING, | 


L duci a Noise- 
amp producing a 32 Nassau Street, 


less, Steady Light. 
New York City. 








THE WATERHOUSE SYSTEM IS A ——__—=== 
COMPLETE SYSTEM. The DYNAMO of this Company is AUTOMATIC in its regulation, and w.ll Maintain a 
UNIFORM LIGHT, with ALL or ANY PORTION of the Lights in Circuit. Our LAMP 
rE “pati Ch ee ee ee 
Plans and Estimates Furnished for all Kinds of incandescent Lighti 





Hartford, Conn ESTIMATES FURNISHED FOR THE THOMSON-HOUSTON SYSTEM gti ng. 
9 * 


Factory: COLT’S WEST ARMORY. ARC LIGHTING. 








Re eee ad ar. one ae 
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qe ee WOBURN, MASS., 


ARE PREPARED <s ;  Poaeas 


© 


THE ONLY PRACTICALLY OPERATIVE SYSTEM OF LONG-DISTANCE [3 





Lighting 


Safe, Eecnomical and Flexible in Pistribution.| 








ESTIMATES, PRICES, ETC.. ON APPLICATION. 


C. & ¢, ELECTRIC MOTOR, 


: EFFICIENT MOTORS. 
Wound for t Any Circuit. 


Interchangeable Parts. 


Automatic Machine 
Made. 


Utilizing in Smallest. 





ence to Ccnven- 
ience for Domes- 
tic Use. 






r= Motors of 1-8, 1-2 and 1 

Actual Horse -Power and 
Larger, for all pur- 
poses, and wound 


Motors Most Recent for 80, 10,6 1-2. 
= _Amperes. and 
Dynamo Improve roy oe 
ments. | “ §00' Volts. 
General Offices, : ar’ - No.2 Well Street, New York. 
Manufactory, . = ae - 88, 90, 92 & 94’ South 5th Ave. 
W.C. TUCKERWAN, Bros. and Tread. 8.8. W Electtfician and Supt. 


Designed With Refer-| 























OFFICERS : DIRECTORS : 
0, A. Sotons, Pres, 0. A. Se we’ 
H. G. Onna, Vies-Pres. Senet: 
R. T, MoDowaLn, Treas, R. T. MoDorx 
P, A. Ranbat., Bec. P. A. B 
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Ey” ELECTRIC LIGHTS 


~ Office and Works: 87 and 89 Columbia s 
0. WAYNE, INDIANA, U. & 
SOLE OWNERS AND MANUFACTURERS OF THE 


“J. A. demney Dynamo-Electric Machi 


AND THE 


HE PertetiyAttomatic and Seif-Rogeating Jenney A 


The Jenney Dynamo has no equal fcr simplicity, 
and durability. The same has been said and admitted t® 
- thedenney. Lamp. We were awarded the three first m 

Exposition” at Louisville, Ky., in 1888: 
“Piyanase tor Ase Lapin Ist. Best Electric Lamp foy 
ing. Ae Bee Bye Heth 50 ee 


cyte have “the only perfect working 
light for Steamboats, etc. 


: ~ Mhustraved ‘Circular: and Catalogues M 
Application. 


on 





al 
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THE JENNEY MACHINE. 





= 





~ VAN DEPOELE | 


ELECTRIC MANUFACTURING C0,|. 


15, 17, 19 & 21 North Clinton Street, CHICAGO, ILL, U. 8. A. 
NEW YORK OFFICE: Rooms: 220, 221, 222, No. 45 Broadway. 


MANUFACTURERS OF 


Van DEPOELE ARC Lig 


-& ITD 


BLEGTRIG RAILWAY APPARATUS. 


Constant-Speed Stationary Electric Motors, etc. 

















Owners of the Fleotrical Inventions of CHARLES J. VAN DEPOELE. 





OUR ELECTRIC LIGHTS are in use everywhere, and are datly growing in 
popularity. 

OUR ELECTRIC RAILWAY SYSTEM is in operation at Montgomery, Alz., 
Scranton, Pa., Windsor, Ont., Detroit, Appleton and Port Huron, Mich., and we are 
now constructing lines at Ansonia, Conn., Lima, 0., and Brooklyn, N. Y. All-are 
giving entire satisfaction. Electric Light or Electric Railway Catalogues sent 
on application. We are prepared to contract to equip new vr old Steet Rail- 
way J.ines and guarantee successful installations, 








INCANDESCENT. 
A Successful Competitor Again 


GASOLINE FOR 


ILLUMINATING ‘STREETS, STORES & DV 


Accomplished by our perely new method of long-distance lighting in practic 
tion at St. Louis for the last two years. 


HEISLER ELECTRIC LIGHT COx1Pcam 


809 to 317 S. SEVENTH ST., ST. LOUIS, M¢ 


Is now prepared to furnish and put up complete Central Station Plants to supply es 
long-felt demand for 


LIGHTING STREETS BY INCANDESCEN 


We call the special attention of Arc Light Cos., Gas Uos., Municipal Authorities (par- 
ticularly in Towns without a Gas Plant), and parties having steam or water-power, to this system, 


LOOATION OF POWER OR DISTANOE TO LIGHT NEED NOT BE CONSIDERED. 


Distributing Boxes, Transformers, Converters, Shunt Boxes or other Electrical 
Contrivances are not necessary. Lamps are not connected in groups, 








Speed of Dynamos, 660 
800; no sparks; 45 volts om 
the brushes; no danger of 
destruction by heat. 


ee 


We guarantee 7 30-cand! 
Lights to the Horse-power, 
distributed at any desired 
place op a 15-mile Cirenit 
of No. 7 (Amer. Gauge) 
Wire ; Lights approaching 
the Ave Light in color and 
brilliancy and maintaining 
their rated Sandle-Power 
eundiminished during the: 
life of the Lamp. 





Perfect Automatic 
Reg ulation. 


Coe 


WE RESPECTFULLY REFER TO: Vincenmes, Ind,, Electric Light and fag de Com et 

where 150 30-canale street iamps are runving on a 15-mile circuit and 1450 30-cand ercia 
with @ 42 horse-piower engine, and a fuel consumption of $1 per night, saccunone oal Fe aa 

unys eee wiht i6v 3U-candie commercial lights on a 5-mile cirevit. St, Loutsa Hliuminat. 
g Com 1,000 30-ce ndle lights on 20. miles of line wire circuits. St. Louis Jiluminatin 
Co,, St. ou im, 1.0.0 30-cen dle lights on 30 miles of Jine wire circuit, Ottawa Electric Lige we 
Co., Ottawa, Konsas, 160 commercial lights. Monticelio Electrie Light Co., Monti- : 
eelio Miinn.,, 20 street Nights, 145 commercial and domestic ligk‘s. Leavenworth Coal Ce., ( 
Leavenworth, Kansas, 160 commercial lights. Under construction: Salt Lake Power. Light ; é 
aud Heating 0.. Salt Lake «ity. Utah, 1,000 seg oo ngage Ogden City Electric 
Light Co,, Ogdem (ity, Utah, 1,00u 20-candle paver Se : Leaveaworth Coal Co., 
Leavenworth, Kansas, 400 lights, St. Louis Illuminating Co.. st. Louis, 1,000 tights 
for private residences, and the macy parties using our Isolated Plants. 
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aid LX a ee 
CHARLES D. JENNEY, Electrician. — 














- tm afl desinabia teasures of Are 
Janney be ao leads. arab 
Lrilliant and Pra sr 
‘varison, 





The Jenney Incandescent Dynamo is itd Teeclding. 
and Permits the Turning On and Off of one or. 
all of the Lamps at will. 





This Company gives special attention to Furnishing Milis, Shops, 
Factories, etc., with Individuat Plants. 


£7 Seud for Pamphlet Masrating and Desribing. the Systm. 23 | 


“OFFICE AND WORKS: a 





_ Cor. Kentucky Ave. & Morris St., Indianapolis, Ind. 















7 _¥or ail ‘lackiephcvill where power is neared. 
. ey) CLOSE E REGULATION, 
ECONOMICAL OF FUEL, 
. ‘SMALL SPACE REQUIRED, 
MODERATE PRICE. 
Crven ¢ 2,000 Engines in Use. 


Selling — 


EERING CO., 61 Oliver St., PSE be ake i 


at ING CO, St, Louis, Mo. 


SA 











& 00, Baltimare ag 


Bt Lal a Street, Chi- 


W.R.B 4 
ON & ©O., 86 Cortlandt st. Rate peacola Fia. “ 

8.8, PEG Macon 
DELANEY ENGINE Co., J. A. HAUSER, Montgomery, Ala 











W. HOCHHAUSEN, 
Supt. and Electrician, 


elsior Electric Co 


fs OFFICE, 9 DEY ST., N. Y. 
RY, 198 to {16 WILLOUGHSY ST., BROOKLYN, N. ¥. 









‘A TIMASSIIONS LINDO IWYS THI NO SLHBTT LNTINIC 
HVONT CNY UV BNIYHOM JO TIGVAVD CTHOM a al IZ NINO THs 





WE ARE THE SOLE OWNERS OF ALL THE VALUABLE PATE 


THE ONLY PERFECT AUTOMATIC REGULATION MACHINE IN THE WCRLD 


Our Machine occupies the teast 

- requires the least power. 

os nee no equal in steadiness. 

o6 uires no attention. 

ect in action as well as ornamental. 


; “ 
“ 


Our Lamps are a 


wos i The e brush- -SwanElectr cLi 














+ 





ghio,oi 


Oe dank ate ne ae Pena 
OFFICE, 36 UNION SQUARE (EAST), NEW. YORK, 
No other iy Pet y tmnt eP"the Bret machines made are stl! in day operation 

| THE SYSTEM {are Fectadenanag ed from one dynamo ani ciroult. 
COMPRISES | incandescent Lights of ¥. sizes from special dynamo for central station lighting 


Cost of Apparatus Greatly Reduced, Surveys and Estimates by Experts. 
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THE. BRUSH ELECTR UU, 


The Sole Manufacturers, under ali the Patents, of Charles F. Beush, for Electric 
Lighting, Storage Batteries, Carbons, Electro-Plating 
Machines, Electric Motors, Ete. 


Simlivty, Faring. Capacity, alibi 


MACHINES FOR ARC LIGHTING. 


Giving lights of 1 200, 2,000, 3,000, 4,000 and up to 100,000 candle-power, Our No, 8 machine 
g ves 65 hights of 2 ,00U candle- -power with about 45 horse-power. 


QVER TWENTY DIFFERENT STYLES OF ARC LAMPS, 


For iz-door and outdoor use, and for tower lighting. 


MAOHINES FOR INCANDESCENCE LIGHTING, 


Adapte | for use with Swan Incandescence Lamps. These machines are automatic, and do not re- 
quire the use of any switches or resistances outside of the machine to govern the current. Will run 
any nwuber of lamps, fronyne up to the full mapetier ot the machine, ~vithout change of speed and 
withou; the use of any apparatus outside of the mach 


SPORAGE BATTERIES tor Incandescence Lighting and for Electric Motors, - 


INCANDESCENCE LIGHTS CN ARC CIRCUITS 


By means of the Brush Multiple Series Cut-out. We are the oo red to furnish this 
system of lighting, as Mr. Bush's patent is the only one granted in All other users 
are i::fringers. 


CARBONS FOR ARC LAMPS. 


Our “arbons are the purest and bess made. We have the largest and most fully equipped carbon 


ELECTRIC MOTORS. 


W» are now manufacturing the Brush Automatic Electric Motors, are filling orders for all sizes 
from, une up to forty horse power. In many locations these are the most economical producers o 
pow", and will be ely a by Lighting Compenies and others where small powers are required. 


THE BRUSH ELECTRIC COMPANY, 
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